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EDITORIAL 


POPULAR FALLACIES 





_— ARE devious ways whereby fallacies achieve to popularity. 
Most commonly it is because they parade as facts. So long as 
such fallacies are harmless they can be good naturedly tolerated, but 
when they are potential injuries they should be exposed and ridiculed. 

In a publication recently issued by the United States Public 
Health Service (Bull. No. 173) entitled, “The Oxygen Demand of 


Polluted Waters,” one such fallacy receives an unexpected jolt. 

With a persistence which entitles it front rank among hygienic 
fallacies, the idea has long clung to the popular mind that running 
water, if not always pure, will at least purify itself “in a dozen miles 
or so.” Disastrous consequences following too literal application of 
this erroneous principle to the selection of municipal water supplies 
has prompted numerous scientific investigations both here and abroad, 
and these are summarized in the bulletin mentioned. 

The outstanding feature of the report is that the rate at which the 
organic matter is oxidized, while strikingly uniform with a variety of 
waters, is exceedingly slow. Thus, in a given experiment with Ohio 
River water collected at Cincinnati, oxygen continued to be used up 
for fully 300 days and bacteria of intestinal varieties persisted for 
almost that length of time. Even in the absence of intervening pollu- 
tion, it would be necessary to allow for a stream flow of several hun- 
dred miles before a water, once polluted, could regain its pristine pur- 
ity. Irrespective of distance from the nearest upstream point of 
known pollution, it may be safely stated that no river in the United 
States can now be regarded as hygienically safe without treatment. 
Conversely, the possibility that a water polluted with sewage might be 
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fully purified by flowing for “‘a dozen miles or so” becomes too remote 
for serious consideration. 

Bulletin No. 175, issued by the same department, takes into con- 
sideration the widespread attention which has been given in recent 
years to tonsil defects and their remedy by tonsillectomy, and for this 
reason it was deemed worth while for the Public Health Service to 
make a study of acute and chronic diseases of the tonsils and throat. 

From a note, printed elsewhere in a medical journal, the following 
statement is culled: “A popular fallacy is to the effect that removal of 
tonsils and adenoids predisposes to low resistance.” 

Strangely enough the aforementioned bulletin does not seem to 
regard this as a fallacy at all. It rather supports the “popular view- 
point.” 

Thus comments the bulletin: 


“The incidence of certain non-respiratory diseases varies 
with the condition of the tonsils. The incidence of illness from 
rheumatism, heart conditions, cervical adenitis, and ear conditions 
tends to be lowest among children with normal tonsils, higher 
among those with defective tonsils, and highest of all aniong those 
whose tonsils have been removed. Presumably these more or 
less chronic conditions clear up only slowly, if ever, after the 
tonsils have been removed.” 


Furthermore: 


“The incidence of measles, whooping cough, chicken pox, 
and mumps all appear to be higher among children whose tonsils 
have been removed than among either of the groups with the 
tonsils present.” 


Are we to conclude from this that tonsillectomy is a detrimental 
procedure—or is it more logical to assume that the damage to resist- 
ance had been done before the defective tonsils were removed ? 

Here, indeed, it is hard to differentiate between fact and fallacy, 
and it goes to show, too, that what may be accepted as fact today, 
tomorrow is only a fallacy—and what today is regarded as fallacious 
and foolish is tomorrow acclaimed as a fact. 

“Truth hurts,’ and “Facts are fearful.” No wonder then that 
fallacies are popular. Yet where such fallacies lead to public injury, 
irrespective of involvements, they must be exposed. 


Ivor GRIFFITH. 
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THE ULTRAVIOLET CRAZE 


T SEEMS impossible for a definite step in medicine to become gen- 
erally known without its perversion by fraud or over-estimation. 
Numerous indeed were the deceptions practiced when the actions of 
radium emanations and +-rays were first published, and the profession 
itself is not entirely free from blame. 

A similar misuse of information is now in vogue. Ultraviolet 
light is being vaunted as a cure-all. Following upon the publication 
of some data obtained by scientists after careful experimentation, 
claims are being made that those rays of sunlight that are inappreci- 
able to our eyes have a special “life-giving” power. Some authors 
and teachers are apparently proclaiming that all human beings should 
go naked in order to get the full benefit of sunlight. A brief explana- 
tion of the science of the subject is needed. Physicists seem at pres- 
ent tending to abandon the undulatory theory of light, but the termi- 
nology of that theory is still in general use :—wave-length and wave- 
speed are common terms. A vast range of waves is indicated, but the 
human eye can perceive only those between about one sixty-thousandths 
of an inch (violet) and one thirty-thousandths (red). Radio waves 
are very long, five hundred meters being about 20,000 inches. Radium 
emanations and «-rays are very short. Sunlight coming through a 
clear air at or about noon contains rays running down to about half 
the length of the shortest rays visible to the human eye. It is not 
improbable that some of the lower animals have a greater range of 
vision, but this is not established. All rays seem to travel at the same 
speed—about 200,000 miles per second. Rays somewhat longer than 
those we see as red are emitted by hot objects, and seem to have little 
effect upon living tissue. Those shorter than violet are very active, 
but like other powerful agents may be of service. They have been 
used with success in therapeutics and sanitation. 

What would happen if humanity was generally in the open and 
naked, cannot be stated, but modern life in civilized countries must be 
out of contact with sunlight for a large part of the day. In temperate 
climates, which are those in which civilization is most developed, and 
in which the great majority of mankind elects to live, homes and 
places of work or pleasure must be closed and warmed for more than 
half the year. Going and coming between such places, warm clothing 
is needed, and nowadays most persons make the journeys in closed 





62 The Ultra-Violet Craze { February, 1908 


conveyances. Buildings of all types are provided with glass, but all 
ordinary forms of glass and most other common transparent materials 
stop the ultraviolet rays, so that even a completely glazed room would 
afford no “life-giving” transmission. Effort has been made of late to 
produce materials transparent to the shorter rays, but the best of these 
are much too costly for general use. Some of the less expensive seem 
to lose their property in time. _ 

In scientific investigations, an ounce of fact is worth pounds of 
theory. It is a purpose of this article to call attention to a report 
recently published in the Boston Medical and Surgical Journal (1928, 
137, 1316), by Herman Goodman, M. D., and William T. Henderson, 
Ph. D. Equipped with suitable apparatus for detecting and measur- 
ing the transmission of ultraviolet light through a number of mate- 
rials, and for determining the proportion of such rays in sunshine, 
they furnish a table that is very instructive. They further point out 
that the amount of the shorter rays available is widely variable, and 
especially show the interference of smoke and dust. In many com- 
mon weather conditions clouds, rain, fog and in late and early periods 
of the day the amount of the shorter rays is generally small. Sea- 
sonal variations are also marked, winter being, of course, much less 
rich. Investigations in the smoke and dust-laden atmosphere of New- 
ark showed that even on a bright summer day the amount of ultra- 
violet radiation was negligible. 

Drs. Goodman and Henderson conclude by saying that the 
methods at present used for obtaining the effects of ultraviolet radia- 
tion from exposure to sunshine either in the open or through trans- 
parent materials cannot be regarded proved to be satisfactory. It is 
worth while pointing out that experiments made with apparatus yield- 
ing high proportions of the shorter rays are not comparable strictly 
with open-air radiation. It is a curious fact that the longer rays have 
a certain antagonism to the shorter. If we excite a coating of lumi- 
nous paint with ultraviolet light and then place over a portion of this 
a red glass, and illuminate it, the brightness of the plate will be mate- 
rially diminished on the area covered by the red glass. Inasmuch as 
sunlight has all these rays, it may be that it is far less active than the 
specific short rays which have been much used in experimentation. 

All the information at hand seems to show that it is possible to 
place too much faith in the health-giving value of the short rays. 
Rational exercise in the open is probably the best regimen, and it is 
not necessary to discard clothing to get results from that. 
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In considering the advisability of free exposure of the skin to 
sunlight, it must be borne in mind that increased pigmentation occurs, 
also some stimulation of hair growth. These changes seem to be 
adapted to protect the skin from injury so that the procedure will 
bring its own interference. At the present day owing to the great 
surface exposure that results from the usual scanty bathing suits, 
much use is made of applications to the skin to protect from injury by 
sunlight. One of these preparations consists mainly of a fluorescent 
organic substance that reduces the wave-length to the visible range. 
Another is stated to contain a substance opaque to the shorter rays. 
It is also a question how far the short rays pass below the normal skin. 


HENRY LEFFMANN. 





ORIGINAL ARTICLES 


BIOLOGIC ASSAYS FOR VITAMINES 
By Paul S. Pittenger 


NTIL RECENTLY food values were classified upon the four 

great nutritional elements: Fats, carbohydrates, proteins and 
mineral salts. It has been shown by various research workers, how- 
ever, that certain substances known as “food accessories,” “uniden- 
tifiable dietary factors,” “growth-promoting substances” or vitamines 
are of great importance in nutrition. These food accessories are six 
in number and are known as Vitamine A, Vitamine B, Vitamine C, 
Vitamine D, Vitamine E and the P-P Factor. 

The exact character of these substances has not been established 
but the most recent work on their chemistry indicates that the water 
soluble vitamines are amino compounds, while the fat soluble vita- 
mines resemble Cholesterol in composition. 

If the diet is deficient in any one of the six vitamines listed 
above the following “Deficiency Diseases” will result : 


Ophthalmia, or Xerophthalmia, due to lack of Vitamine A. 
Beri-beri due to lack of Vitamine B. 

Scurvy, due to lack of Vitamine C. 

Rickets, due to lack of Vitamine D. 

Sterility disease, due to lack of Vitamine E. 

Pellagra, due to lack of “Factor P-P.” 
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Vitamine A, is one of the growth-promoting vitamines, usually 
called Fat Soluble A because of its principal origin. 

The main source of Vitamine A is cod liver oil. It is also espe- 
cially abundant in butter, egg yolk and cream. Other sources are 
glandular tissues of fowls and food animals, carrots, spinach, lettuce, 
alfalfa, string beans, whole wheat bread, raw cabbage, celery, cheese, 
dandelion, ice cream, orange oil, peaches, fresh peas, pineapple, tomato 
and wheat. 

This vitamine is relatively stable as it is present in the yolks of 
hard-boiled eggs. In the absence of air it may be heated to rela- 
tively high temperatures but in the presence of air or oxygen it is 
readily oxidized. 


Vitamine B, is also a growth-promoting vitamine referred to 
as Water Soluble B and is sometimes called an antineuritic vitamine. 

The main source of Vitamine B is yeast. It is also especially 
abundant in asparagus, beans, spinach, tomato and wheat. Other 
sources of supply include practically all natural foodstuffs principal 
of which are apples, whole barley, whole wheat bread, buttermilk, 
cabbage, cauliflower, celery, yellow corn, dandelion, egg yolk, whole 
wheat flour, grapefruit, ice cream, lemon juice, lettuce, milk, oats, 
onions, orange juice, parsnips, peanuts, peas, pineapple, potatoes 
(sweet and white), prunes, rice (whole grain), turnip, walnut and 
whole wheat. 

Vitamine B is more stable than either Vitamine A or C. It will 
stand the temperature of ordinary canning and cooking so that these 
procedures do not destroy this vitamine to any marked degree. It 
also has a marked stimulating effect upon the appetite. 


Vitamine C, is referred to as “Water Soluble C,” or the anti- 
scorbutic vitamine. 

The main source of Vitamine C is raw cabbage, lemon juice, 
lettuce, orange juice, fresh peas, pineapple, raspberries, raw spinach, 
tomato and turnip. Other sources are apples, bananas, raw beans, 
carrots, celery, grapefruit, milk, onions, peaches, potato (sweet and 
white) and strawberry juice. 

Vitamine C is the most unstable of the vitamines as it is readily 
destroyed by high temperatures and oxidation. It is not as readily 
destroyed in the absence of oxygen. This is proven by the fact that 
cooking in open kettles is more destructive than modern canning pro- 
cedures. 
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Vitamine D, stimulates the growth of yeast and probably other 
microorganisms and possesses antirachitic properties. It is, there- 
fore, called the antirachitic vitamine. 

The main source of Vitamine D is cod liver oil. It is also com- 
paratively abundant in milk and egg yolk. It is found in lesser 
amounts in bread made with milk, butter, dandelion, eggs and lettuce. 


Vitamine E, is fat soluble and essential to the reproduction of 
the individual and hence has been called the fertility vitamine, repro- 
ductive vitamine, or anti-sterility factor. It was originally known 
as Vitamine X. 

The main source of Vitamine E is the oil of the wheat germ. 
It is also comparatively abundant in hemp seed, legumes (germi- 
nated), and wheat grain. Other sources are alfalfa, beans, cod liver 
oil, yellow corn, dandelion, eggs, whole wheat flour, lettuce, meats, 
oats, and olive oil. 

Vitamine E is stable to heat, light and air. 

The P-P Factor, or pellagra-preventive substance is the name 
given to the substance which prevents or cures pellagra. 

The main source of the P-P Factor is yeast. Other sources are 
lean meat, butter, carrots, eggs, lettuce and spinach. 


Biologic Assays for Vitamines and Standardization of Vitamine- 
Containing Products 


The scant knowledge of the chemical composition of the vari- 
ous vitamines renders it impossible to quantitatively measure by 
chemical means the vitamine content of a given product. — 

Color reactions for the identification of the different vitamines 
have been proposed. Of these color reactions the following are ap- 
parently the most useful: 


Vitamine A. Rosenheim-Drummond’s Test.? 
Fearon’s Test.” 

Vitamine B,. Jendrassik’s Test.* 

Vitamine C. Bezssonov’s Test.‘ 

Vitamine D. Shear’s Test.® 


* Rosenheim and Drummond: Biochem. Jour., 19, 753 (1925). 

* Fearon: Biochem. Jour., 19, 888 (1925). 

* Jendrassik: Jour. Biol. Chem., 57, 129 (1923). 

* Bezssnov: Compt. rend., 173, 466 (1921) ; Biochem. Jour., 18, 384 (1924). 
° Shear: Proc. Expt. Biol. Med., 23, 546 (1926). 
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Although these color reactions are an aid in the identification of 
the various vitamines, they have not been sufficiently developed to be 
dependable for quantitative assays. 

The biologic assays for vitamines, however, have been suffi- 
ciently developed to render it possible to quantitatively determine the 
vitamine content of a medicinal or food product. 

The details of these assay processes follow: 





Fig. 1—Author’s Cage for Vitamine Assays, Assembled 


General Principles 


Before considering individual vitamine assays the bio-assayist 
must be thoroughly familiar with important general principles which 
must be applied to all assays of this type. 


Caces. Cages for vitamine assays and other nutrition experi- 
ments should be made of metal, provided with false bottoms and so 
constructed that they may easily be cleaned and sterilized. The false 
bottoms are essential or otherwise there is a possibility of the ani- 
mals re-ingesting waste food, with resultant vitamine conservation, 
and retarded symptoms of vitamine starvation. 


A satisfactory cage devised by the author is shown in Figs. 1 
and 2. 
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The sides of the cages are constructed of 44-inch mesh galvan- 
ized wire netting 8 x 28 inches. The ends are lapped about 1 inch 
and fastened together with brass split-rivets and washers thus mak- 
ing a cage 8 inches high and 8% inches in diameter. (Fig. 2-D.) The 
lid (Fig. 2-C) is a galvanized 9-inch and the bottom (Fig. 2-A) a 
galvanized 10-inch jelly cake tin. The false bottom is made from a 
g-inch jelly cake tin of the loose bottom type. The tins for this pur- 
pose are purchased without bottoms. A bottom of 3/16-inch gal- 
vanized wire netting is then soldered into these tins (Fig. 2-B). 
Fig. 2-E shows the all-glass drinking fountain and 2-G, the gal- 
vanized iron hanger for the fountain which is bolted to the outside 
of the cage. Fig. 2-F, shows the Parson’s feeding cup which is pro- 





Fig. 2—Author’s Cage for Vitamine Assays, Showing Individual Parts 


vided with hooks so it may be hung at any desired heighth on the 
inside of the cage. 

The cake tins should be heavily galvanized. 

The cage is assembled as follows: The cake tin B, with the wire 
netting bottom is placed in an inverted position inside of the larger 
cake tin A. This forms the false bottom as it leaves a space of ap- 
proximately one inch between the wire netting of B and the bottom 
of A. The bottom of A is covered with two or three sheets of 185 
mm. filter paper to absorb water and urine. The side of the cage D 
is then placed over the inverted tin D and the lid C placed on top. 
A hole is made in the side of the cage of sufficient size to allow the 
end of the_drinking fountain to pass through. Bedding must not be 
used. 

Cages must be cleaned at least weekly and sterilized at least every 
two weeks. 
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When experiments are being conducted on more than one vita- 
mine at a time great care must be exercised while cleaning cages to 
prevent carrying vitamines from one set of cages to another. At- 
tendants must be instructed to thoroughly clean all brushes, sinks, 
hands, etc., after handling one set of cages before starting on an- 
other. 


Housing Rats During Metabolism Experiments. Rats should 
be kept in a room at about 72 to 76 degrees F. During metabolism 
experiments the temperature should be kept as nearly constant as 
possible. Drafts should be avoided. In order to maintain a uniform 
temperature and to avoid drafts practically all breeders and many 
experimenters prefer the wooden cage. Wooden cages, however, 
although satisfactory for breeding purposes are not satisfactory 
where it is necessary to keep dozens or hundreds of rats in individ- 
ual cages. They are too bulky and difficult to clean and sterilize. 
On the other hand rats kept in cages as shown in Fig. 1 without 
bedding are affected by drafts and the failure of the cage to retain 
any of the body heat of the animal. In order to combine as much 
as possible the advantages as to size, cleanliness and ready steriliza- 
tion of the metal cage with draft-preventing and heat-retaining quali- 
ties of the wooden cage the author has devised special shelves for 
holding the metal cages. 

The shelves shown in Fig. 3 are constructed of 7%-inch lumber. 
Each shelf measures 1’ x 6’ x g” high, and accommodates six cages. 
The space between the shelves is only 34-inch more than the height 
of the assembled cage which makes it impossible for the adult rats 
to lift the cage lid sufficient to escape. This eliminates the necessity 
of attaching the lids to the cages which greatly facilitates handling and 
cleaning. The shelves are provided with hinged wooden fronts which 
extend to within two inches of the top of each shelf. When these 
fronts are closed the rats have practically all of the advantages of 
being housed in wooden cages. 

In addition the hinged wooden fronts greatly facilitate the feed- 
ing of the daily dose of product under test. The fronts are so hinged 
that when opened the bottom edge of the front butts against the 
front edge of the shelf, thus acting as an extension to the width of 
the shelf. In feeding experiments the front of one shelf is lowered 
at a time and the cages slid forward as shown in the left-hand side of 
Fig. 3. By use of the step-ladder shown it is possible for one oper- 
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ator to hold a pipette for measuring doses in one hand, lift the lid 
with the other and pipette the desired dose directly into the small 
feeding cup. The cages are then slid back in position and the front 
closed. The daily doses may thus be rapidly given without lifting 
the cages from the shelves. 
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Fig. 3—Shelves for Holding Metal Metabolism Cages. The Hinged Wooden 
tegen When Closed Protect Against Drafts and When Open Facilitate Feed- 
ng etc. 


(Photograph from Author’s Research Laboratory, Sharp & Dohme.) 


BREEDING AND EXERCISING CaGes. For description of breed- 
ing and exercising cages see Author’s paper on “Care of Animals 
for Biologic Assaying.” ° 


FEEDING Cups. Rats scatter a large percentage of the food 
placed in their cages unless special feeding cups are provided. Scat- 


* Paul S. Pittenger: “Care of Animals for Biologic Assays.” Jour. A. Ph. 
A., Feb., 1928 





; Am. Jour. Pharm. 
February, 1928 


70 Biologic Assays for Vitamines 
tered food which has passed through the false bottom will absorb 
urine, become mixed with droppings and thus contain excreted vita- 
mines. Such food must be discarded. As the preparation of vita- 
mine-free foods is very expensive it is essential to employ feeding 
cups which prevent scattering. 

There are many types of cups specially designed for this pur- 
pose. The author prefers the cup designed by H. T. Parsons and 
N. Alezandria described in the Jour. of Lab. and Clinical Med., May, 
1924. See Fig. 4. 

This cup is provided with a wire screen which is placed on top 
of the feed. The screen is held in position by two wires which pass 
from the support at the rear, above the cup, through the opening: 
in the screen, to the bottom of the cup. 

In addition to the above feeding cups which contain the basal 
diet small cups are required for holding the daily dose of the product 








Fig. 4—Parsons Feeding Cup 


under test. The small glass cups used for placing upon the floor 
under the casters on furniture are very handy for this purpose. They 
are heavy, shallow, have all rounded edges and are hard to upset. 
The doses may be pipetted or weighed directly into these cups. They 
may be easily cleaned and sterilized. 


DRINKING Water. In considering a feeding experiment with 
known or unknown vitamine substances or one with vitamine-free 
food, it is assumed that caged animals will be used and upon the 
supposition that these animals will get only what the experimenter 
provides for them and actually gives to them. 

This is one of the greatest fallacies in feeding work and must 
be overcome before the investigator will meet with uniform success. 
Before considering the diet at all, the kind of drinking water, its 
origin and composition must be known. 
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Drinking water may contain extraneous mineral salts, bacteria, 
algae, wild yeasts and vitamine, which will entirely upset all other 
calculations and spoil the tests. 


Distilled water is the only drinking water which will uniformly 
give reliable results, especially in hot weather, and which is compar- 
able wth the best work of the best workers. 

A stock solution of iodine 5 grams, potassium iodide 10 grams 
and distilled water 100 grams should be kept on hand and two drops 
of this solution added to each litre of distilled water used for drink- 
ing purposes. 

The most satisfactory method of supplying water is by use of 
the glass drinking cup. (See Fig. 5 and Fig. 2-E.) The cups 
should be hung in such a position as to be easily reached but diffi- 
cult to soil the water. 





Fig. 5—Glass Drinking Cup 


Many of the foods used for vitamine assays contain fats. This 
grease adheres to the glass and. therefore, great care should be exer- 
cised to prevent the carrying of vitamines from one set of experi- 
ments to another by means of careless exchange of drinking cups. If 
the cups are filled from a pan containing the distilled water, a sepa- 
rate pan should be used for filling the drinking cups for each experi- 
ment or the pan should be thoroughly cleaned after watering each 
set. 


CLEANLINESS AND SANITATION. While the animals may be caged ; 
the insects, larvae, bacteria and even small rodents are not caged 
and many times enter the cages of the test animals in large numbers, 
without knowledge or notice of the analyst, and wholly vitiate or dis- 
qualify the-results, from a vitamine standpoint. 

Experimenta! rats will consume many small insects; while test 
chicks, chickens or pigeons will consume even more; and larger ex- 
perimental animals will devour an occasional small rodent, with 
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sufficient food and vitamine effect to distort growth curves for days 
or even weeks. 

The only remedy for this is screens. 

Furthermore, with due regard to pure water and cleanliness, as 
above, you will find that what you called pure water when given, 
soon becomes a mixture of water and other food available, whatever 
the test animal may be. 

The feeding test, with warm-blooded animals, is usually in a 
rather warm room and this food-water mix quickly becomes infected 
with bacteria and yeasts, and vitamines are synthesized there within 
a few hours, supplying A, B, C, D—Z, everything adequate for 
growth, and the symptoms of vitamine deficiency are greatly dis- 
torted. This is the reason for the addition of iodine to the drinking 
water. 


Roucuace. It is agreed that roughage must be supplied to 
white rats, upon an artificial food mix of the fatty paste type. For 
this purpose, Agar is often used by some of the best experimentalists. 
It has been shown that Agar is not wholly inert as a factor, since 
it swells to great spongy, wet mass in the intestine, thus increasing 
the food surface area for bacterial growth, with increased putrefactive 
absorption and an increased output of indican in the urine. This is 
very important in vitamine research. 


Preparation of the Experimental Food 


Tue Protein. The preparation of the complete food for the 
Norwegian white rat—with all vitamines included or with any one 
omitted, is typical in character and will serve the purposes of this 
short article. 

Such a food must include an adequate protein, containing a full 
quota of amino acids, necessary for growth, and the protein in most 
wide use is the Protein Casein, free from the albumin of milk, free 
from salts, fats and other extraneous matter of milk, which would 
confuse or totally spoil the experiment. 

To prepare pure casein, it is essential to begin with skim milk, 
curdle with weak acid to the exact separation point, filter, remove 
all water-soluble solids, wash curd thoroughly, redissolve curd in 
least amount of sodium hydroxide (excess of caustic soda will invali- 
date the casein), filter absolutely clear the sodium caseinate solution, 
reprecipitate with dilute acetic acid, filter, wash for days with dilute 
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acetic and dilute hydrochloric acid, wash with cold pipe water, dis- 
tilled water, strong alcohol, absolute alcohol, absolute ether. Filter, 
press, air dry and grind fine. Standardize by feeding daily amounts, 
in adequate quantity, by the white rat method and analyze chemically 
when the salts of calcium or other bases interfere with the nature 
of the study. 

Too often, crude casein or “mixed proteins of milk’ are used 
as the nitrogenous element of the diet, which introduces an unknown 
factor at the outset of the experiment. 

Since the sodium salt of the protein casein is soluble in cold 
water, it is considered that no preparation of this protein can be 
admitted as pure, unless its sodium solution has been filtered perfectly 
clear before final precipitation. 

The selection of the protein is of the utmost importance. It 
must be adequate in its molecular make-up for body-growth, free 
from vitamines and, many times, free from mineral salts, especially 
calcium. 

The wide use of “crude, commercial casein,” a by-product of 
cheese factories, is an unscientific practice and leads to much con- 
fusion in interpretation of results. A pure preparation of casein 
cannot be prepared from a dry, crude preparation, since the solubil- 
ity of the albumin has been altered and the mineral salts have become 
combined with the water-soluble protein. 

A pure preparation must be prepared directly and continuously 
from fresh milk and the clear, filtered solution of sodium caseinate 
must be prepared. 

From our own studies, we have found it more practical and 
economical to use “Casein-Harris,” prepared under the personal di- 
rection of Dr. Isaac F. Harris, who had a wide experience in the 
protein laboratories of Drs. Osborne and Mendel, Yale University. 


THE CARBOHYDRATE. Cornstarch is most commonly used to 
supply calories in this form, and while the usual commercial grades 
are free from Vitamines A and B, it is not safe to use any starch with- 
out running a blank test for these vitamines, or one should purchase 
a starch which has been tested by others and offered with a guarantee 
that it is free from vitamines. 


THE Fats. Most diets for the white rat contain high percentage 
of vitamine-free fats. The investigator has a wide range of choice 
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of these vitamine-free fats, but it is never safe to assume that a given 
fat is free from Vitamine A or any other vitamine, until it has been 
proven to be blank in these factors, by actual feeding experiment 
in the hands of the experimentalist or before it was obtained by him. 


Tue Mrinerat Sacts. While it is fairly safe to assume the 
freedom of most mineral salts from all vitamines; this, likewise, 
should be proven by the experimental method. The greater danger 
here is the failure to obtain the correct list of salts and the greater 
difficulty of obtaining an absolutely fine and homogeneous powder, 
uniform throughout in its make-up of water-soluble and insoluble 
salts. Obviously, if any portion of a salt mix is different in com- 
position from any other portion, it will show up in the effects of its 
use throughout a colony of rats and can wholly distort the resulting 
experiments. 


THE VITAMINE Accessories, Vitamin A (and D), Cod liver 
oil is entirely satisfactory as a source of these Vitamines A and D in 
a fatty, food mix for the white rat. 

The percentage of the oil required is small, it is easy to distribute 
through the food mix, is palatable to the animals, is-abundant, avail- 
able and cheap. Certain precautions are, however, necessary. 

One should purchase a brand of cod liver oil of known origin 
and known to be potent in these vitamines. It is not necessary, 
usually, to know the exact vitamine value of such oil, because a large 
surplus exists there for these purposes, but one must know that he 
has cod liver oil of high purity and not some “fish oil’ or adulterated 
specimen. Tested brands are available and these should be obtained. 

A fractional preparation or concentrate of cod liver oil may be 
used as a source of Vitamines A and D or sometimes only contain- 
ing Vitamine D—which can be determined in each case. Or, butter 
fat will provide Vitamine A, though it must be used in higher per- 
centage than cod liver oil, and this calculation must be made. 

Although in the absence of air or oxygen Vitamine A may be 
heated to relatively high temperatures a number of investigators 
have shown that when air or oxygen is present Vitamine A oxidizes 
quite readily ; hence, the necessity of a “check-up” on this value when 
substitutes or concentrates of cod liver oil are used. Cod liver oil 
and butter fat are quite permanent in Vitamine A, when left alone, 
but when the particles are separated, and exposed to oxidation in a 
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Iry food mix, this effect takes place more readily. Many deriva- 
tives of cod liver oil and butter fat oxidize more rapidly. 

It is advisable, therefore, to prepare diets containing these vita- 
mines at frequent intervals and to store them in closed containers 
away from excessive heat or sunlight. 


VirAMINE B. The accessory Vitamine B may be added in the 
form of any substance which contains it in known quantity, but the 
most concentrated and uniform source and most widely used is a 
freshly tested, dried, brewers’ yeast of a known concentrate or frac- 
tional preparation from it. Bakers’ yeast contains less Vitamine B 
than a good grade of brewers’ yeast and very commonly contains 
an excess of ammonium salts, employed in its culture medium. Also, 
bakers’ yeast of commerce either comes in the form of the moist 
cake, containing unknown water and dry starch, or it comes as a 
dry cake or powder, commonly adulterated with other substances, 
not deleterious for the baking trade, but out of place in a scientific 
feeding experiment. 

Dried, pasteurized or killed cultures of pure brewers’ yeast 
contain the largest proportion of Vitamine B available in any raw, 
commonly occurring food substance. When one wishes to refer to 
the exact amount of Vitamine B of the diet, it is important to use 
killed cultures of brewers’ yeast, otherwise the large number of liv- 
ing yeast cells fed, may multiply somewhere in the digestive tract, 
with synthesis of Vitamine B, in unknown amount which cannot be 
computed in terms of food intake or physiological effect. The syn- 
thesis of Vitamine B in the intestinal tract by the bacterial flora is 
beyond control, but the addition of living yeast cells is avoidable. 


VITAMINE CONCENTRATE. The best, concentrated preparation 
of Vitamine B with which the author is familiar, and employs in 
his own experiments, is the Osborne and Wakeman fraction from 
brewers’ yeast, described in Journal Biological Chemistry, December, 
1919. This is now a commercial preparation, made by the Harris 
Laboratories, Tuckahoe, N. Y., and is available for research as 
Yeast Vitamine-Harris. Another advantage in the use of the Os- 
borne and _Wakeman fraction is that it contains no coagulable pro- 
tein, a minimum of extraneous nitrogen and no nucleo protein com- 
pounds of whole yeast cells, which is of great importance whenever 
the intake of the kind or the quantity of the protein is a factor. 
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PREPARATION FOR THE FEEDING EXPERIMENT. When the in- 
vestigator has duly considered all these factors and has arranged to 
keep the animals, cages, food cups and everything else clean, bac- 
terially clean, and has mastered the physiology of the experimental 
animal under normal feeding, as a control—then and only then is he 
ready and qualified to plan an exact feeding experiment, to decide 
upon the diet, the housing, the weighing and measurements, to plot 
body weight curves and to compare radiographs of the test animals 
with those of the normal, with any hope of arrival at the proper 
conclusion. 


Biologic Assay for Vitamine A 


This method consists in determining the minimal amount of the 
preparation under test necessary to produce growth resumption and 
cure other induced symptoms of Vitamine A starvation in young 
albino rats. 


Apparatus Necessary for Experiment. Individual cages, pip- 
cttes, scales sensitive to 0.5 gm., weights ranging from I to 500 gms. 
and chart paper for plotting weight curves. 


Animals. Young albino rats not less than twenty-five days and 
not more than twenty-nine days old, and weighing not less than 35 
gms., and not more than 45 gms. The rats must be of a constant 
source and bred preferably under the control of the experimentor. 

Rats for U. S. P. cod liver oil assays must be fed a diet of the 
following composition : 


Finely ground whole wheat ................... 66% 
ss es ceewaveds ow aewawenden 33% 
Ee ee ee 1% 


The antirachitic requirements of the breeders shall be assured. 


Preparation of Experiment. The number of rats to be placed 
on the Vitamine A free diet depends upon the nature of the product 
to be assayed and the operator’s knowledge as to its approximate 
vitamine content. The average assay requires about twenty-four 
rats. Four for controls and five series of four rats each to be given 
varying daily doses of the product. For example, if the product 
under consideration is a liquid preparation supposed to contain vita- 
mine A, the assay would be conducted as follows: 
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Take twenty-four rats which meet the requirements specified 
under animals, place in individual cages and feed a Vitamine A free 
basal diet of the following composition : 


Casein, or desiccated fresh meat, rendered free from 


CN KS ccawawi eae tcaeeae tus Shea ecoes 18% 
Salt Mixture, such as that of Osborne & Mendel 

or Bea ae Thete® .. ... 2.5.22 eave 4% 
Starch, eulicient to quale ...... «0.2.26. ceescess 100% 


Brewers’ yeast sufficient to meet the Vitamine B requirements 
of the animal (6 grams per 100 grams of food), mixing it with the 
basal diet during the Vitamine A free period. 

Weigh each rat and plot weight curves every three to five days. 
(See Figs. 8 and 9.) 

After the rats are placed upon the above basal diet they will 
continue to grow until their store of Vitamine A is exhausted. This 
usually requires from four to seven weeks after which in some cases 
the animal remains at a constant weight for a short period and then 
begins to lose weight, while in other cases the loss in weight imme- 
diately follows the increase. 

The rats are continued upon the Vitamine A free basal diet until 
the weight remains stationary or declines for at least seven days 
and the animal shows the typical symptoms of Vitamine A deficiency, 
i. e., rough and shaggy hair, knotty tail, hunched back, ophthalmia or 
xerophthalmia. (See Fig. 6.) 

The length of time required for the rats to commence to lose 
weight and show these symptoms varies considerably. Therefore, all 
the rats used for an assay should not be started on the vitamine-con- 
taining food at the same time. Each rat is an individual study and 
should not be given the vitamine-containing food until it reaches the 
above condition. Likewise all of the animals that reach this condition 
first should not be placed in the same series. If six animals start to 
lose weight at approximately the same time, one should be placed in 
each of the six series and one of the next six to lose are placed in 
each series, etc., until all of the animals except the controls are re- 
ceiving the preparation under test. 


™ Osborne & Mendel: Jour. Biol. Chem., Vol. 15, p. 317 (1913). 
®McCullum and Davis: Jour. Biol. Chem., Vol. 33, p. 55 (1918). 
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Preparation of Solutions ——The preparation to be tested should 
be diluted sufficiently to be accurately measured. Emulsions, etc., 
may be diluted with distilled water. Cod liver oil, butter, etc., should 
be diluted with a known Vitamine A-free cottonseed oil. How much 
to dilute the product is based upon the operator’s knowledge or idea 
of its approximate strength. 





Fig. 6—Rat Showing Typical Symptoms of Vitamine A Deficiency. Note Shaggy 
Hair, Hunched Back and Xerophthaimia 


15 





Fig. 7—Rat Shown in Fig. 6 After Receiving Vitamine A 


Method of Administra'ion—Small doses may be pipetted di- 
rectly into the rat’s mouth. larger doses are measured into the small 
cups previously described. 


Actual Standardization—After not less than seven days of sta- 
tionary or declining weight, divide the twenty-four rats into six series 
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of four rats each. Continue the rats of the first series on the basal 
diet as controls. To each rat of the second series, in addition to the 
basal diet, administer 0.25 cc. per day of the product under test. To 
each rat of the third series administer 0.5 cc., to the fourth series 1.0 
cc., to the fifth series 2.5 cc., and to the sixth series 5.0 cc. per day. 

The test period should continue for thirty-five days. During this 
time all the rats of the control series should continue to lose weight 
and finally die, thus proving the absence of Vitamine A in the basal 
diet. If the preparation has been properly diluted the rats receiving 
the small doses will continue to lose weight and die, those receiving 
the next larger size dose will either remain at practically constant 
weight or slowly increase or decrease in weight. The series receiving 
still larger doses should show a more rapid weight increase (see Fig. 
g). The object of the assay is to determine the minimum amount of 
the preparation which will produce growth resumption. If all of the 
rats continue to die the test must be repeated, using larger doses or a 
stronger solution. If all of the rats show growth resumption and 
the symptoms of the Vitamine A deficiency are cured, the test must 
be repeated using a more dilute solution of the product under test. 


Standards—The U. S. P. X contains the following optional 
standard for Cod liver oil: 


“The Vitamine A potency of Cod Liver Oil shall be ex- 
pressed in units per gram of oil, the unit to be the minimum daily 
amount of Cod Liver Oil required to cure induced symptoms of 
Vitamine A starvation in young albino rats, and to cause a gain 
in weight of from ten to twenty grams within a period of thirty- 
five days under the conditions of growth and diet specified in this 
assay. 


“No oil shall be labeled as assayed by the U. S. P. method 
unless it contains at least 50 units per gram of Oil.” 


Biologic Assay for Vitamine B 


This method consists in determining the minimal amount of the 
preparation under test that will produce growth resumption and cure 
other induced symptoms of Vitamine B starvation in albino rats. 


Apparatus Necessary for Experiment—Same as Vitamine A 
assay. 








' 80 Biologic Assays for Vitamines 


4 


ost 


oez 





ose 


Fig. 8—Curve Showing Average Normal Growth of 
Albino Rats 





Fig. 9—Typical Growth Curve, Vitamine A Assay. 
At X Material Containing Vitamine A Was 
Added to Daily Diet 
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Animals.—Young albino rats weighing 60 to 70 grams. Rats 
should be of constant source, bred preferably under the control of the 
experimentor. 


Preparation of Experiment.—Place twenty-four rats of the above 
description on a Vitamine B-free basal diet of the following composi- 
tion: 


PE ncb dich wcekeed sence see ies anes ean 20% 

ME ceeen sen seeredcescsetanvaeetes 15% 
DE ¢hevnctsatavavetesetd sqekeweaten 61% 
Be CD pacdetvinknedeonseinecsawes 4% 


Add sufficient Crisco to make a hard paste. 





Fig. 10—Rat Showing Typical Symptoms of Vitamine B Deficiency. Note Knotty 
. Tail, Ruffled Coarse Hair, Hunched Back, Emaciation of Legs, etc. 


Weigh every three days and plot weight curve for each rat until 
they have lost sufficient weight to show the characteristic symptoms 
of Vitamine B deficiency—knotty tail, ruffled, coarse hair, hunched 
back, emaciation of the legs, etc. (See Fig. 10.) 

The amount of Vitamine B stored in the normal rat’s body is 
apparently much less than the amount of A stored. This is shown 
by the fact that rats placed on a Vitamine B-deficient diet usually 
begin to lose weight within ten days. In some cases the loss of weight 
begins three or four days after the animal is placed upon the B-free 
diet. 

The condition and weight curve of each individual rat is studied. 
Each rat is kept on the Vitamine B-free food until the growth curve 
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shows a marked loss of weight (see Figs. 12 to 17) and the animal 
has the appearance of the rat shown in Fig. Io. 


Preparation of Solutions-—Liquid preparations should be di- 
luted sufficiently to be accurately measured. 


Method of Administration—Small doses of liquid preparations 
are pipetted directly into the rat’s mouth. Larger doses of liquids 
are measured into the small feeding cups. Pastes may be weighed in 
the feeding cups. It is usually best to mix powders in definite pro- 
portions directly with the basal diet. 


Actual Standardization —After the rats show the typical effects 
of Vitamine B starvation divide them into six series of four rats each. 





Fig. 11—Rat Shown in Fig. 10 After Receiving Vitamine B 


Divide the rats of the first or control series into two sets of two rats 
each. Continue the one set upon the Vitamine B-free diet. They 
should continue to lose weight and finally die (see Fig. 12). To 
the basal diet of the other set add 6 grams of Dried Brewers’ Yeast 
(Vitamine B) per 100 grams of food. These rats should immediately 
respond to the presence of the B Vitamine by an immediate and rapid 
increase in weight (see Fig. 13). To each rat of the second series, 
in addition to the basal diet, administer 0.25 cc. or grams per day of 
the product under test. To each rat of the third series administer 
0.5 cc. or grams, to the fourth series administer 1.0 cc., to the fifth 
series 2.5 cc. and to the sixth series 5.0 cc. per day. 

If the preparation has been properly diluted the rats receiving the 
small dose will continue to lose weight and die (see Fig. 14), those 
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Fig. 12—Growth Curve, Vitamine B Assay. Control 
Rat on Vitamine B Free Basal Diet 
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Fig. 13—Growth Curve, Vitamine B Assay. Control 
Rat on Vitamine B Free Basal Diet. At X 6 
Grams of Brewers Yeast Was Added to Each 
100 Grams of the Basal Diet 
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receiving the next larger size dose will either remain at practically 
constant weight or slowly increase (see Fig. 15) or decrease in 
weight. The series receiving still larger doses should show a more 
rapid weight increase (see Fig. 16) and the rats receiving the largest 
dose should show a still more rapid increase in weight’ (see Fig. 17). 
If all of the rats continue to lose weight and die the test must be re- 
peated using larger doses. If on the other hand all of the rats show 
growth resumption and the symptoms of Vitamine B deficiency are 
cured the test must be repeated using a more dilute solution of the 
product under test. 

The accompanying growth curves show that quantitative results 
may be obtained if the assay is properly conducted. 


Biologic Assay for Vitamine C 


This method consists in determining the minimum amount of 
the preparation under test that will cure the symptoms of scurvy in 
guinea pigs. 


Apparatus Necessary—Properly constructed metal cages with 
false bottoms, food cups, drinking cups and a hot-air oven with tem- 
perature control for heating hay. 


Animals.—Healthy guinea pigs weighing between 275 and 325 
grams. 


Preparation of Experiment.——Place ten guinea pigs of the above 
description on the following Vitamine C deficient diet: 


Rolled oats ; 

Hay which has been heated to 110 to 115° C. for three to four 
hours; 

Water ; 

Pasteurized milk (20 cc. per guinea pig per day). 


Guinea pigs that are fed the above diet usually show the typical 
symptoms of scurvy within two weeks. It will be noted that the ani- 
mals will wince and cry when handled due to the tenderness of the 
joints. This tenderness causes them to assume the “scurvy position” 
(unnatural position such as holding up one tender hind leg) or the 
so-called “face ache position” (lying with the side of the face resting 
on the bottom of the cage). 




















Am: Jour. Pharm. 
February, 1928 





Biologic Assays for Vitamines 85 


Pe, 
120 


no 


100 


60 





Seucenod 


aye 


Fig. 14—Growth Curve, Vitamine B Assay. Vita- 
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mine B Free Basal Diet. At X 0.25 cc. of the 


Vitamine B Containing Product Was Added to 
the Diet 
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Fig. 15—Growth Curve, Vitamine B Assay. Vita- 


mine B Free Basal Diet. At X 1.0 cc. per Day 
of the Vitamine B Containing Product Was 
Added to the Diet 
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Actual Standardization —After the guinea pigs show the typical 
symptoms of scurvy, divide them into five series of two guinea pigs 
each. Use the first series as controls. Add 5 cc. of orange juice 
(which contains Vitamine C) to each pig in addition to the above 
diet and make record of signs of improvement. To each guinea pig 
of the second series, in addition to the above basal diet, give 2.5 cc. of 
the product under test. To each guinea pig of the third series give 
5-0 cc., to the fouth series 7.5 cc. and to the fifth series 10.0 cc. per 
day. 

Examine each animal daily and make record of signs of improve- 
ment. 

The relative strength of the preparation is determined by the 
amount required to produce curative effects comparable to a given 
amount of orange juice. 


Biologic Assay for Vitamine D 


This method consists in determining the minimum amount of 
the preparation under test that will cure rickets in albino rats. 


Apparatus Necessary for Experiment.—Individual metabolism 
cages, pipettes, scales, weights, X-ray, photographic plates and de- 
veloping apparatus, binocular microscope, and dissecting instruments. 


Animals.—Healthy young rats weighing 50 to 60 grams. 


Preparation of Experiment—Place twenty-four rats of the 
above description on the following rachitic diet: ° 


CE fc a dcbackeneeeesweuewed 80.9% 
CS . 5% ichienkeeentedwsnen 10.0% 
ee eee 50% 
OTT TT TTT rer Teer 4.1% 
SALT M1IxTuRE 
ee eee ner ere are 0.85 
DE cLigvipieseidaeskaaseaneuawe 0.85 
EE eee ee ee 0.286 
DEE tecchcieeincieriekeneneeeee 2.000 
PY iccceedekeadsdewesncweed 0.1 
Et 65 levee heekse cad pneeeen On sexeas 0.0002 
EE as Cae eee eeu eee eawewed 0.00078 
Sis bidegveckestennegunsauneedd 0.0024 
NED 840s Fons ecscdenscendoennes 0.00024 


‘ Poppenheimer, McCann and Zucker: Jour. Exp. Med., 35, 447 (1922). 
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Fig. 16—Growth Curve, Vitamine B Assay. Vita- 
mine B Free Basal Diet. At X 2.5 cc. per Day 
of the Vitamine B Containing Product Was 
Added to the Diet 
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Fig. 17—Growth Curve, Vitamine B Assay. Vita- 


—_ B Free Basal Diet. At X 5.0 cc. per Day 
of the Vitamine B Containing Product Was 
Added to the Diet 
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Albino rats that. are fed the above diet usually show the typical 
symptoms of rickets ‘itt twenty to thirty days. After this period of 
time the rats shdtifid have difficulty in using their.hind legs. Make 
radiographs of one of the hind legs of each animal. (at the knee joint). 
Continue each rat on the above diet until the radiograph reveals broad 
light bands of uncalcified cartilage at the ends of the tibias and 
femurs (characteristic rachitic bone, see Figs..18 and 19). 


Preparation of Solutions, and Method of Administration. — 
Same as for Vitamine A. 


Actual Standardization The twenty-four rats are divided into 
six series of four rats each. As soon as thé radiograph of each rat 

















Fig. 19 
Fig. 18—Active Rickets. Radiograph of Knee Joint of Rat on Rachitic Diet for 
17 Days. Note Especially Broad Bands of Uncalcified Cartilage Near Ends of 
Tibia _ Femur. (From Hawke & Bergeim’s “Practical Physiological Chem- 
istry.” 
Fig. 19—Healed Rickets. Radiograph of Knee Joint Shown in Fig. 18 After the 
Rat Had Been Fed Cod Liver Oil Concentrate 14 Days. (From Hawke and 
Bergeim’s “Practical Physiological Chemistry.’’) 


shows the typical rachitic bone, place it in one of the six series. Di- 
vide the rats of the first or control series into two sets of two rats 
each. Continue the one set upon the rachitic diet. Give each rat of 
the other set 0.25 cc. per day of cod liver oil in addition to the rachitic 
diet. To each rat of the second series, in addition to the rachitic diet 
administer 0.25 cc. or gm. per day of the product under test. To each 
rat of the third series administer 0.5 cc. or gm., to the fourth series 
1.0 cc., to the fifth series 2.5 cc., and to the sixth series 5.0 cc. per day. 
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Repeat the X-ray examinations at weekly intervals. The control 
rats which are continued on the rachitic diet (first set of group 1) 
should show. more pronounced rickets as time passes with a wider 
decalcified band. The second set of the control rats (those receiving 
cod liver oil) should show a gradual recovery from the lameness and 
as the rickets heal the band of uncalcified cartilage becomes narrower 
and. finally disappears. The experiment should, therefore, be con- 
tinued until the bone assumes the appearance of a normal bone. 

If the preparation has been properly diluted the rats receiving 
the small doses will show more and more pronounced rickets. Those 
receiving the next larger size dose will either remain in practically 
the same condition, show slow signs of healing or slowly show more 
pronounced rickets. The series receiving still larger doses show more 
rapid healing and the rats receiving the largest doses should heal still 
more rapidly. 

If all the rats continue to show more pronounced rickets the test 
must be repeated using larger doses. If all of the rats show rapid 
healing the test should be repeated using a more dilute solution of the 
product under test. 

The comparative strength of two preparations is in inverse 
proportion to the daily amounts required to produce complete healing 
within approximately the same length of time. 

The so-called “Line test” 1° may be used as a check on the radio- 
graphs. ; 

In this test the provisional zone of calcification is brought out 
by means of a silver-staining method. As the cartilage and meta- 
physis on either side of the zone of calcification are calcium-free, the 
zone of calcification may be clearly outlined by staining the calcium 
salts which it contains. 


Method.—Dissect out and immerse the tibia in acetone for two 
days, wash with distilled water and cut in half longitudinally. Expose 
one-half of the bone to the rays from a powerful light after immers- 
ing it in a 2 per cent. solution of silver nitrate. Wash with distilled 
water. Examine with a binocular microscope, keeping the bone under 
water. The calcified area is distinguished by its coating of black 
metallic silver produced by the action of the light upon the silver 
phosphate. 


* McCollum, Simonds, Shipley and Park: Proc. Soc. Exp. Biol. Med., 19, 
123 (1921). Jour. Biol. Chem., 51, 41 (1922). 
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As it has been demonstrated that exposure to sunlight or ultra- 
violet light exerts a powerful curative effect on rickets, animals used 
for Vitamine D assays must be kept in rooms away from direct light. 


Biologic Assay for Vitamine E 


The presence of the anti-sterility factor, Vitamine E formerly 
known as Vitamine X may be proven by biologic methods. The 
method employed for proving its presence or absence in a given prod- 
uct, however, is qualitative only. It cannot readily be adapted to a 
quantitative measurement of Vitamine E owing to the variation in 
the symptoms of Vitamine E deficiency. In the male the germ cell 
is destroyed whereas in the female in some cases the ovary and ovula- 
tion are normal but the developing young die and are reabsorbed. In 
other cases the deficiency is shown by a lack of milk. If sufficient 
milk is present the young will show normal growth. If the milk stops, 
however, the mother will either devour the young or scatter them on 
the bottom of the cage where they will be found dead. 

The following biologic assay method for this Vitamine is based 
upon the work of Sure ™* and Mattill and Clayton.’* 


Apparatus Necessary for Experiment.—Breeding cages equipped 
with turntable or revolving exercising wheel, food cups, water foun- 
tains, scales and weights, chart paper, pipettes, etc. 


Animals.—Healthy young albino rats weighing 35 to 45 grams. 


Preparation of Experiment—Put four females and one male 
rat immediately after weaning in each of four breeding cages of the 
above description. Place on the following Vitamine E deficient diet : 


SE SE svt scdpendebinisecwede we 25% 
Salt Mixture (same as for Vitamine D) .... 4% 
SM cctbceddddsndbieeseséeeoenene 2% 
i TE ksckseee ai eeevekeneoussens 2% 
EE ee hee Ra deKeNsehhe eee wr 66.6% 
ME WED 4k Cush essecserededecenscn 0.4% 


To the rats in two of the cages feed the product 
under test in addition to the above diet. 


4 Sure: “Dietary Requirements for Reproduction.” Jour. Biol. Chem., 58, 
693 (1924) ; 52, 371 (1925). 

® Mattill and Clayton: “Vitamine E and Reproduction on Synthetic and 
Milk Diets.” Jour. Biol. Chem., 68, 665 (1926). 
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Weigh all rats and plot weight curves every five days. The 
above synthetic food contains sufficient protein, fat, carbohydrates 
and mineral salts in the pure form together with adequate quantities 
of Vitamine A and B to produce normal growth. 

Make careful notes as to any destruction of the germ cell in 
the males and of signs of pregnancy in the females. Remove preg- 
nant females to individual cages three or four days before delivery is 
expected. In all cases reduce the litter to six in order not to burden 
the mammary gland and provide an exact method of comparison. The 
sterility symptoms in the female may manifest themselves in the vari- 
ous ways described above. 

If the product under test contains Vitamine E in appreciable 
amount the groups receiving it in addition to the Vitamine E-free 
food will show normal reproduction while the control rats will either 
not reproduce at all or show some of the other sterility symptoms. 


Biologic Assay for the P-P Factor 


Although pellagra-like conditions in dogs ** and rats ** have been 
described there is at the present time no satisfactory method for bio- 
logically assaying a product for this substance. 


RESEARCH PHARMACOLOGIC LABORATORIES, 
SHarp & DouMeE, BALTIMORE, MD., 
January, 1928. 


* Chittenden and Underhill: Am. Jour. Physiol., 44, 13 (1917). 
* Goldberger, Wheeler, Lillie and Rogers: Public Health Reports, 41, 297 
(1926). 
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APPLIED PHYTO-MICROCHEMISTRY 
By L. Rosenthaler, Bern, Switzerland* 


TT'HE FIRST to give a course in practical phyto-microchemistry 
was O. Tunmann. He introduced it in the Pharmaceutical Insti- 
tute of the University of Bern in 1909 and continued it until his 
departure in 1918. The writer then undertook this work. 
In 1918 Tunmann reported on his experiences in making this a 
practical course. As many things have changed since that time it 


seemed to me to be of interest to report on the further developments 
of the phyto-microchemical course. 

Phyto-microchemistry may be treated as a pure and as an applied 
science as Tunmann already stated. The pharmaceutical teacher may 
arouse the interest of the students by using drugs or at least medicinal 
rather than other plants. Besides that he will preferably let the stu- 
dent detect constituents to which the action of the drug is due or 
which are characteristic for the drug. 

The practical phyto-microchemical course serves primarily for the 
chemical characterization of the drugs.” 

Concerning the selection of the reactions during the course only 
such reactions should be made which give rapid and definite results 
and which can be made with the simplest apparatus. Inasmuch as 
the reactions can be made with the material itself only the extraction 
on the slide and the sublimation on an abestos plate come into con- 
sideration as preparatory measures. 

It is of importance to have the reactions made with the pure 
constituents, before adopting the methods to the drugs. As the reac- 
tions require but a brief time it is possible to conclude the course here- 
after outlined within one semester by having a two-hour period each 
week, although one may be obliged to omit some details in shorter 
summer semesters. 

It is understood that in the summer semester, fresh drugs should 
be used whenever possible. In the other cases powdered or whole 
drugs are used. The latter, at the proper time, must be placed in a 
moist chamber (i. e., a desiccator in which water replaced the sul- 


*Pharmazeutische Zentralhalle, 1926, page 67, No. 23. 

* Apotheker-Zeitung, 1918, Nr. 22. 

* Therefore it would be preferable to call this course “Applied Drug Micro- 
chemistry.” 
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phuric acid, and which also contains a piece of cotton moistened with 
a small quantity of cresol). The cresol prevents the development of 
fungi or molds. 

In a few cases only alcoholic material is used, for instance, when 
hesperidin or some inorganic constituents are to be detected. If the 
course is given in this manner the students get a part of experimental 
pharmacognosy, for the drug is treated to yield its chemical secrets. 

The chemistry of the drugs thus becomes vitalized to the students 
as they see now all those things. They formerly learned from the 
text-book. This constitutes the great value of the practical phyto- 
microchemical course. 

In the following directions the work to be done within one sem- 
ester is specified but it is not necessary to follow the order in which 
it is here presented. 


Potassium: A slice of the root of cochlearia armoracia, a small 
piece of tamarind pulp or a small quantity of black mustard seed, are 
placed in copper-lead nitrite reagent.* 


Black cubes of KoPb Cu (NOz)¢. 


Sodium: A little carrageen is extracted with one drop of water. Add 

to the extract a small crystal of finely powdered uranylammonium 

acetate or a small drop of an acetic acid solution of uranylacetate. 
Yellow tetrads of Na( UO.) (CoH302)3 are formed. 


Calcium: Place the material to be investigated in a 10% iodic acid 
solution (HIO;) or warm the material slightly with diluted sulphuric 
acid (Sp. Gr. 1. 069; PH. Hv.). In the first instance rhombic crys- 
tals, mostly double pyramids, of Ca(I1O3)o, are produced. In the lat- 
ter case needles of CaSO, + 2H2O are formed. Drugs containing 
calcium are, for instance: Opium: (soluble form) b-Quillaja, Iris 
rhizome and Rhubarb (insoluble form-calcium oxalate). 


Magnesium: Use as the reagent either ammoniacal phosphate solu- 
tion containing ammonium chloride, the best is Plahl’s reagent,* or a 
saturated solution of potassium benzosulphonate. In the latter case 
the respective magnesium salt (plates or prisms) and in the first case 
the well-known ammonium magnesium phosphate are formed. 


*1. Copper acetate, 1, 5 gm.; lead acetate, 5 gm.; water, 100 cc. 2. 25 per 
cent. solution of sodium nitrite. On drop of each is to be mixed on the slide. 

*12 gm. ammonium phosphate, 1 gm. ammonium chloride, 3 cm. ammonia 
(10%), HeO a. s. to make 100 cm. solution. 
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For testing of magnesium slices of laminaria are suitable, also 
cloves. With Plahl’s reagent first place the cloves from 5 to 10 
minutes in 96% alcohol, then from 4 to 5 minutes in 1% potas- 
sium hydroxide solution, wash with water and place in Plahl’s re- 
agent. 


Iron (QO. Richter’s Test): The slices *® (castor oil seeds or potato) 
are cooked for not more than one minute in 10% ammonia water, 
then washed twice with distilled water and then placed in a 2% potas- 
sium ferrocyanide solution, washed again twice with distilled water 
and placed at last in 10% hydrochloric acid: Berlin blue is formed. 


Chloride: Extract two slices of laminaria, each with one drop of 
water and add silver nitrate solution. To one drop furthermore add 
nitric acid, to the other drop after having washed it out with water, 
add 10% ammonia water, cover with a watch crystal and allow the 
liquid to evaporate spontaneously: regular crystals are formed. 


Iodide: A longitudinal slice through the “pith” layer of laminaria is 
extracted with one drop of water; after adding a trace of ferric 
chloride solution and starch, the latter is gradually colored blue. 


Nitrate; Longitudinal slices through the stems or midribs of the 
leaves of atropa belladonna or hyoscyamus niger, are placed in di- 
phenylamine sulphuric acid or nitron ® solution: With diphenylamine 
a blue color is produced. With nitrol bunches of needles are formed. 


Phosphate: Place a longitudinal slice from the root of cochlearia 
armoracia in magnesia mixture (or, as the tissue contains magnesia, 
ammonia solution alone may be used). 


Carbonate: Hydrochloric acid acting upon cystolithes of cannabis 
causes development of carbon dioxide. 


Silicic Acid: Incinerate a slice of equisetum arvense on a piece of a 
cover glass and treat the silicic acid skeleton with hydrochloric acid. 


Glucose and Fructose; Heat a trace of honey or a small grain from 
the interior of currant, with one drop of phenylhydrazin (base) solu- 
tion and as much acetic acid as required to fill the space under the 
cover glass. Before the acetic acid is completely evaporated add 


* Cut with a brass knife. 
*y gm. nitron (diphenyl-endanilo-dihydrotriazol) in 10 cc. 5% acetic acid. 
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water, and when cooled examine under the microscope; osazone is 
formed. 


Oxalate; Place a small quantity of quillaja bark or of rhubarb rhi- 
zome in silver nitrate solution containing nitric acid.’ A gradual 
transformation into the small prisms of silver oxalate develops. 


Tartrate; An aqueous extract of a small portion of the pulp of tam- 
arind is mixed with calcium acetate solution : Globules, sphero crystals, 
or sometimes also octahedron crystals of calcium tartrate are formed. 


Benzoic Acid: Sublime Siam benzoin. Dissolve the sublimate in 
ammonia water and allow the solution to evaporate spontaneously. 
Take up the dry residue with a small drop of water and add a small 
drop of very dilute ferric chloride solution (1 to 100) : a brown pre- 
cipitate of “ferric benzoate” forms. 


Cinnamic Acid: Sublime Sumatra benzoin. The sublimate * develops 
benzaldehyde (noticeable by its odor) with one drop of a 1% potas- 
sium permanganate solution. Benzoic acid and cinnamic acid may also 
be detected in sublimates by warming the latter slightly with a little 
water and adding a few crystals of mercuric acetate. Needles of the 
respective mercury salt are formed which appear partly isolated and 
partly in varied aggregates. 

Shikimic Acid: Sublime from the seeds of illicium religiosum (or 
from anisum stellatum). 


Vanillin: Sublime from vanilla. The sublimate is changed by sat- 
urated alcoholic potassium hydroxide *® to bunches of thin needles and 
gives a red color with phloroglucin and hydrochloric acid (Sp. Gr. 
1.19). 

Ferrulic Acid; Sublime from asafetida. The sublimate is changed 
into vanillin by the addition of one drop of potassium permanganate 
solution and is colored red by phloroglucin and hydrochloric acid. 


Cumarin: Sublime from a small piece of tonka bean solution. 
The sublimate is changed by chlorzinkiodide ™ to violet threads. 


* Silvernitrate 2 gm., nitric acid (25%) 1.0 gm., water 7.0 gm. 

® The crystals of cinnamic acid are mostly well formed and polarize actively 
between crossed Nichol “prisms”; however it happens that crystals of benzoic 
acid are also formed which show the same behavior so that this characteristic 
doesn’t allow a positive distinction between the two acids, contrary to the litera- 
ture. 

®°A small piece of potassium hydroxide is washed with a little water and 
then absolute alcohol is added, but not sufficient to completely dissolve the KOH. 
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Meconic Acid: Triturate a small amount of opium with a drop of 
water and place a crystal of ferric alum in the mixture; a red zone 
forms around the crystals. 


Fats; Besides the usual tests with sudan and osmic acid, saponify the 
oils in seeds (almond, castor, linseed, peanut) in the cold, with alco- 
holic potassium hydroxide; needles, more seldom globular forms as 
with castor oil seeds, are formed of the potassium salts of the fatty 
acids.*° 


Phytosterin: Place a slice of peanut in a 1% alcoholic digitonin so- 
lution: needles of the phytosterin-digitonin combination, especially 
at the edges, are formed. 


Cinnamic Aldehyde; Mix the residue from a chloroformic extract of 
a small quantity of powdered cinnamon with a 5 per cent. solution of 
phenylhydrazin hydrochloride; needles of cinnamic aldehyde phenyl- 
hydrazone are produced. 


Eugenol: The residue from a chloroformic extract of cloves or a 
sublimate from powdered cloves give with 3% sodium hydroxide so- 
lution, saturated with sodium bromide, needles of eugenol sodium. 
When subliming the caryophyllin appears last." Also treat slices of 
cloves with the same reagent. 


Myristicin; The residue of a chloroformic extract from myristica 
seed or mace shows bunches of needles and gives a red color with 
phloroglucin-hydrochloric acid. (Reaction of myristicin.) The 
bunches of needles remain colorless. 


Amygdalin: Test with iodized starch.!? Add a little water to a small 
piece of bitter almond, and place in a Molisch’s glass chamber. Test 
for hydrocyanic acid which is formed (with iodized starch or with 
silver nitrate solution containing methylene blue). Furthermore test 
for benzaldehyde (with phenylhydrazin or with hydrazin). Test in 
the same way for prulaurasin in the leaves of cherry laurel. 


Arbutin; Sublime a small quantity Uva Ursi leaves and test for 
the hydrochinone with para-nitroso dimethylaniline, or with chi- 


* Zincchloride, 66 gm.; water, 34 gm.; potassium iodide, 6 gm., and iodine 
until saturation. . 

*” Schweizer Apotheker-Zeitung, 58, Nos. 44-46 (1920). 

* Pharmaceutica Acta Helvetiae, I, 72 (1926). 
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none. Test to differentiate between the leaves of uva ursi and its 
substitutes with vanillin-hydrochloric acid and ferrous sulphate, ac- 
cording to Tunmann.”® 


Sinigrin: Develop “mustard oil” (allyl isothiscyanate) by treating 
black mustard seed with water in a covered Molisch’s glass chamber. 
The cover of the chamber is to be a glass plate which has been moist- 
ened with potassium permanganate solution containing hydrochloric 
acid. The developed mustard oil is oxidized by this reagent into sul- 
phuric acid which may be detected by the addition of barium chloride 
after the permanganate has been reduced by the further addition of 
hydrochloric acid and heating.** 


Sinalbin: Shake a small quantity of ground white mustard seeds with 
a little water and ten minutes later petroleum benzin. Filter through 
a double filter and allow the filtrate to evaporate. The residue gives 
a red color with Millon’s reagent. 

Hesperidin: Observe the sphero crystals in the immature orange 
fruit, which has been preserved in alcohol; and their behavior with 
sodium hydroxide solution and with sulphuric acid. Attention may 
also be called to the similar behavior of the sphero crystals of diosmin 
from the leaf stems (preserved in alcohol) of conium maculatum. 


Strophanthin: Note the color reaction of strophanthus seed with 
sulphuric acid. 


Saponin: Note the color reaction with concentrated sulphuric 
acid of a transverse slice through Senega Root. 


Oxymethyl Anthrachinone; Sublime powdered rhubarb rhizome, 
frangula bark or rhamnus purshiana bark: treat the sublimates with 
a saturated alcoholic potassium hydroxide solution; they are colored 
intensively violet-red, but are practically insoluble. Carry out the 
same reaction with sections from the three drugs. 


General Alkaloidal Reactions 


General Alkaloidal Reactions: 
Add to an aqueous extract of opium or to a hydrochloric acid 
extract of cinchona bark a solution of potassium iodide containing 


” Schweizer Apotheker-Zeitung, 60, No. 35 (1922). 
*% Pharmazeut. Zeitung, 51, 757 (1906) ; “Pflanzenmikrochemie,” p. 357. 
“ Pharmaceutical Acta Helvetiae, 1, 72, 1926. 
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iodine, potassium-mercury iodide, potassium-mercury bromide, picric 
acid or picrolonic acid. Use the general reactions as well as these 
specific reactions for alkaloids on the same drugs, after having sub- 
jected the latter to a thorough hot digestion with an alcoholic solution 
of tartaric acid and after having washed them out with water sev- 
eral times (Negative Reaction). 


Morphine. 1. Place the opium in ammonia solution: sphero-crystals 
are formed.’® 2. Extract the opium with chloroform containing am- 
monia: Prisms are formed.’* Both forms of crystals give a violet 
color when placed in formalin-sulphuric acid. 


Cinchona-Alkaloids. 1. Warm a small quantity of powdered cin- 
chona bark with an alcoholic-aqueous solution of sodium hydroxide."* 
2. Place a slice in silico-tangstic acid. 


Piperine: Extract powdered pepper with ammoniacal chloroform. 
Transform the piperin (prisms mostly) with hydrochloric acid and 
cadmium acetate into the yellow needles of the double combination.** 


Coffeine: Sublime cola or coffee seed ; furthermore extract both with 
ammoniacal chloroform. Test the coffein with mercury bichloride, 
potassium-bromide containing bromine, silver nitrate and gold chlor- 
ide. Localize the coffein in sections of cola seed with potassium 
bromide containing bromine. 


Theobromine: Sublime cacao seed, wash the sublimate out with pe- 
troleum ether, and test with the reagents named under coffein. 


Berberine: Digest powdered hydrastis with a little water acid, after 
cooling, add one drop of nitric acid: Needles of berberine nitrate are 
formed. 


Strychnine and Brucine: Place slices of nux vomica seed in a mix- 
ture prepared by triturating a little ammonia vanadate with concen- 
trated sulphuric acid or with nitric acid. In the first case strychnine 
produces a violet color, in the second case brucine gives an orange 
color. 


% Schweizer A potheker-Zeitung, 58, No. 25 (1920). 
* Schweizer Apotheker-Zeitung, 62; No. 10 (1924). 
" Schweizer Apotheker-Zeitung, 62, No. 9 (1924). 
* Pharmaceutica Acta Helvetiae, I, 72 (1926). 
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Tannins: Test nutgalls, cloves, cinchona bark, pomegranate bark and 
rhizome filicis with ferri chloride, potassium dichromate, uranyl ace- 
tate, ammonium vanadate and a hydrochloric acid solution of vanil- 
line. Test also nutgall and cloves with a 1% solution of strychnine 
hydrochloride. 


Simultaneous Test for Tannins and Alkaloids: Place cinchona bark 
or the leaves of taxus baccata in a solution of silico-tangstic acid in 
hydrochloric acid containing vanillin. 


Cantharidin: Sublime powdered cantharides, test the behavior of 
the sublimate with solution of sodium or potassium hydroxide. 


Gentisin: Sublime gentian root. 


Santonin: Extract santonica flowers with chloroform or sublime. 
Test the extract or the sublimate with alcoholic potassium hydroxide 
solution. Distinction between genuine and false santonica. 


Curcumin: ‘Triturate a small quantity of curcuma rhizome powder 
with hydrochloric acid and a small crystal of boric acid and evaporate. 
Wet the red residue with ammonia solution. Test in the same man- 
ner a mixture of curcuma and rhubarb. 


Albumin: Test slices of almonds with Millon’s reagent or vanillin- 
hydrochloric acid. Pay attention to the behavior of aleurone grains 
previously heated with picric acid, and also without this treatment, 
when they are subsequently placed in water, acetic acid, or hydro- 
chloric acid. 


Emulsin: Place slices of sweet almonds in a drop of a liquid con- 
sisting of.a solution of 1 gm. of amygdalin in 50 gm. each of water 
and glycerin and in which lightly blue iodine-starch is distributed. 
The latter becomes discolored by the production of hydrocyanic acid.’® 


Urease: A small granule of the seed of soja hispida or canavalis 
ensiformis is shaken with 2 cc. of water. Add a little urea and a few 
drops of phenolphthalein solution. A red color is produced within a 
short time. _ 


*® Schweizer Apotheker-Zeitung, 60, No. 35 (1922). 
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BROWSINGS IN OLD BOOKS II 
By Charles H. LaWall 


HEN DOES a booklover fall in love with a book? Is it a case 

of love at first sight? Or is it propinquity? Does the binding 

play any part in literary romances like it does in those of the human 

family? Or the typography? Or the age? Or the illustrations? 
Or any one of a dozen other factors that might be mentioned? 

In my own case the reasons are various. Sometimes it is the 
title; sometimes it is the previous history and ownership; very fre- 
quently it is the dedication. Who could resist the appeal of the dedi- 
cation of one of the early books of an American humorist who left a 
rich legacy of laughs to posterity? “Go, little booklet, go, bearing an 
honored name; tell everywhere that you have went—they’re glad that 
you have came.” 

Or this one from a recent autobiography: “To my darling hus- 
' band without whose valuable assistance this book might easily have 
been completed six months before.” 

Or this from a late work on the philosophy of chemistry: “To 
my seven grandsons and my seven granddaughters, hoping that one 
or more may develop the individuality to think for himself or her- 
self, and not bow the knee to authority.” 

In the days of the incunabula, when books were first published, 
most of them lacked a dedication, in this following closely the style 
of manuscripts where every superfluous word added to the labor of 
production ; many of them lacked even a preface. Do you know what 
the incunabula are? In bibliography the incunabula are the books 
printed prior to 1501. It has been suggested that in the case of books 
printed in the new world, the incunabula be those books printed pre- 
vious to 1820. 

Do you know that when printed books first appeared, instead of 
being welcomed by wealthy patrons of arts, they were despised as 
being inartistic and unaesthetic? Manuscripts possessed an individ- 
uality and a value to which printed books could never hope to attain. 
Months—yes, even years were patiently spent by monks and clerics 
copying, illuminating, almost writing the words in their hearts’ blood ; 
and such hand-written and hand-adorned manuscripts were priceless 
links in the history of human culture and human achievement. 
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In the scriptorium of a monastery an edition of possibly twenty 
copies of a manuscript might be prepared by having that number of 
monks at their respective desks, inscribing on parchment the words 
that came to them in the singsong voice of the reader, chosen for this 
responsibility because of his familiarity with the subject matter of 
the volume. The copies thus prepared were then available for ex- 
change with other monasteries where copies had been made of other 
ancient manuscripts in like manner. 

The more beautiful copies, however, were executed at the homes 
of secular clerics or scribes, whose individual artistic ability was re- 
flected in the completed work. Libraries of such works were obviously 
confined to the castles of the wealthy. A fifteenth century booklover 
said of one of the famous libraries of his time: 


“In that library the books are all beautiful in a superlative 
degree, and all written by the pen. There is not a single one of 
them printed, for it would have been a shame to have one of that 
sort.” 


A modern newsstand display of books and magazines would not 
only break the heart of a medieval collector of manuscripts, but would 
bring the blush of shame to the cheek of Aldus Manutius, the great 
Venetian who founded the Aldine Press, the greatest factor during 
the 15th century in making the new art of printing respectable. 
Aldus was more than a printer; he was a scholar and a philosopher. 
Over the door of his office he had the following admonition con- 
spicuously placed: 


“Whoever thou art, thou art earnestly requested by Aldus 
to state thy business briefly and to take thy departure promptly. 
In this way thou mavest be of service even as was Hercules to 
the weary Atlas, for this is a place of work for all who may 
enter.” 


How much better this sounds than the modern slogans “This is 
my busy day” and “Get down to brass tacks.” 

As publishing gained impetus and approval during the 16th and 
17th centuries, both authors and publishers gained in assurance and 
confidence. These were the days when permission was necessary in 
most countries to print a book at all. “Cum privilegio” ; “Superiorum 
permissii’; “Avec privilege du Roy’; “Avec approbation” ; “Con 
privilegio” ; “Cum gratia et privilegio” ; “Con licenza de superiori” ; 
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“Cum R. M. privilegio” ; “Avec permission” ; “Cum privilegio Pauli 
V, Pont. Max.” ; “Cum privilegio sacre Cesare Majestitatis” ; “Cum 
privilegus” ; “Cum gratia’; “Cum privilegio regis’; “Cum gratia et 
privilegio Cesare Majestatis speciale ad decennium” ; “Cum privilegio 
Urbani VIII, Pontificus Maximus.” 

These are some of the impedimenta of early printing as exempli- 
fied by quotations from works of the 15th, 16th, 17th, and even the 
18th centuries. They were indigenous to the Latin countries. In 
some cases the permission was governmental, in others ecclesiastical. 
The Index Librorum Prohibitorum, which banned a book absolutely, 
and the Index Expurgatorium, which permitted its circulation after 
proper censorship, were tremendous factors in the development of 
the sciences and professions. In Switzerland, Germany, Holland, 
Scandinavia and England these evidences of subservience to arbitrary 
authority are strangely lacking, and in America they never appeared. 
Let the Nordic lovers make the most of this. 

Even many of the pharmacopeceias of those centuries were sub- 
ject to inspection and approbation before publication. Perhaps Mus- 
solini will be the permissive factor in the publication of the next 
Italian Pharmacopoeia. Are we progressing? The First London 
Pharmacopceia was one of the few works published in England which 
bore a permissive clause on the title page: “Cum R. M. privilegio.” 
Perhaps this was only a gesture. However, the dedication of this im- 
portant work tells a different tale, for in this dedication King James I 
is referred to as Rex Serenissime, Rex Optime, Serenissime Princeps, 
Rex Munificentissime tutelaris Deus, and Augustus Majestatus, by 
the compilers, who sign themselves: Humillimi clientes et fidelissimi 
subditi Socti Collegiit Medicorum Londinensis. 

Salmon’s London Dispensatory, edition of 1682, is simply in- 
scribed “to the King,” with subsequent reference to the Deity in the 
following paragraph: 


“He who has made your Majesty the miraculous wonder of 
this age, who has been with you in all dangers, and supported 
you in all dangers and preserved you through the immensity of 
troubles, who supported you in the day of adversity, and in the 
evil times stood between you and fear, who saved you from 
manifold deaths and made you to triumph over all your enemies ; 
even the God of all Mercies give your Majesty a long life and a 
prosperous reign, repleat with health, happiness and glory ; These 
are the prayers of Your Majesties most loyal and humble subject 
and servant SALMON.” 
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The king referred to in this dedication, of which the paragraph 
quoted is only a small portion, was Charles II, who succeeded to 
Cromwell at the re-establishment of the monarchy in 1660, and whose 
reign had been a stormy one. Salmon modestly adds a ten-line poem 
entitled “Jn Laudem Authoris.’ Salmon outlived Charles II, so 
when in 1710 he published his “English Herbal,” he dedicated this 
book “To the Queen.” This was Queen Anne, to whom he addresses 
three folio pages of fulsome praise, which concludes with a paragraph 
resembling the one written twenty-five years previously, as follows: 


“May your great and illustrious soul enjoy the fulness of 
satisfactions to the ultimate of whatever you can desire. So that 
crowning you with glory and honour here, you may very late 
ascend as on eagles’ wings, to those eternally serene habitations 
of peace and tranquility, where you may be forever transcenden- 
tally happy. So ardently prays, Madam, your Majesties most 
faithful and most obedient subject and servant, William Salmon.” 


“Oh, that my words were now written! Oh, that they were 
printed in a book” was one of the lamentations of the Biblical hero 
who suffered from the streptococcic infection now commonly re- 
ferred to as boils. There seems to have been little or no reluctance on 
the part of publishers in recent centuries to publish anything. Even 
the poetry of Gertrude Stein finds favor with some, though we would 
hate to be acquainted with any of them. We should always be afraid 
of being apprehended by the keeper. 





COMPARATIVE RESULTS FROM THE TESTING OF 
VARIOUS GERMICIDAL AGENTS* 


By George F. Leonard, M. D., and Edna Heacock, A. B., 
New Brunswick, N. J. 


EVERAL methods have been suggested at various times for the 

testing of germicidal agents. The object of these tests has been 

to devise some practical scheme whereby the strengths of germicidal 

agents may be determined, either in comparison with phenol, or 
under conditions closely simulating their actual use. 

The Rideal-Walker ! method has been extensively used for test- 


*Read before the Society of American Bacteriologists, December 28, 1927. 
1 Rideal and Walker, J. Roy. San. Inst., London, 1903, p. 424. 
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ing disinfectants by comparison with phenol, and forms the basis 
for most of the methods that have followed. The principle in the 
Rideal-Walker method is to determine the ratio of the killing power 
of the disinfectant in a known dilution, to the killing power of a defi- 
nite dilution of pure phenol in a given time. This ratio was called the 
phenol coefficient. 

While the Rideal-Walker method gave the principle of testing 
germicidal agents, it had so many sources of error that the results 
obtained were approximate only, and it was difficult for different 
workers using this method to obtain uniform results with it. 

The Hygienic Laboratory method? of determining the phenol 
coefficient was devised to meet some of the objections and sources of 
error found in the Rideal-Walker procedure. In the Hygienic Lab- 
oratory method accurate measurements of culture and other materials 
are recommended. A specific culture of Bacillus typhosus is used, 
and the temperature and time of exposure of culture to the germicidal 
dilutions are all given very definitely in detail. The method is not 
complicated and may readily be carried out by a trained technician 
after some practice. The Hygienic Laboratory method gives a scheme 
for testing and standardizing disinfectants with and without organic 
matter. Since the publication of the Hygienic Laboratory method it 
has become widely used in the United States for the testing of germi- 
cidal agents, and was adopted by the American Public Health Asso- 
ciation as a “Standard Method.” 

Reddish * has recently suggested some modifications of the Hygi- 
enic Laboratory method for the examination of disinfectants. He 
recommends using culture media with a reaction of 6.6 to 6.8 pH, and 
the use of 0.5 cc. of culture to 5 cc. of disinfectant solution instead 
of 0.1 cc. culture to 5 cc. as given in the Hygienic Laboratory method. 
His phenol coefficient is calculated by dividing the dilution at which 
the germicide kills the culture in ten minutes by the dilution of phenol 
that kills in the same time. We have not been able to obtain as con- 
sistent results by the method suggested by him as by the revised 
Hygienic Laboratory procedure. Reddish has also developed a unique 
method for the testing of ointments, salves, and oily prepa- 
rations for their antiseptic properties. He places the ointment on a 
plate and pours a seeded agar culture over it. If the salve has anti- 


? Anderson & McClintic, Hygienic Laboratory Bulletin, 1912, No. 82, 74 pp. 
® Reddish, Am. Jour. Pub. Health Assoc., 1927, April, p. 320. 
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septic properties, there is a clear zone showing no growth around the 
salve. 

For the past eight years our Research Laboratories have devel- 
oped various germicidal agents. These and many others have been 
tested for their germicidal activity in our Bacteriological Laboratories. 
During this time more than one thousand different samples have been 
examined. These products include disinfectants from coal-tar deriva- 
tives, silver compounds, mercurial salts, and miscellaneous products. 
In all this work we have used the Hygienic Laboratory phenol co- 
efficient test. Early in the work it seemed advisable to supplement 
the Hygienic Laboratory method with a test using a different type of 
organism. A number of strains of Staphylococcus aureus were 
tested against various germicidal agents and one of the most re- 
sistant strains was selected for this purpose. 

The technic of the Staphylococcus Phenol Coefficient Test we 
have used in this work is similar to the procedure in the Hygienic 
Laboratory method. We have used a strain of Staphylococcus 
aureus in place of Bacillus typhosus, and the period of exposure of 
culture to germicidal dilution has been one, five, ten and fifteen min- 
utes. It is recognized that the one minute time is too short a period 
to give an accurate reading in determining a phenol coefficient, or to 
ascertain the strength of a disinfectant or other germicidal agent, but 
it may be useful in giving an indication of the activity of a particular 
germicide in a short period of exposure. Therefore, the one-minute 
period in the test is not used in calculating the phenol coefficient. By 
use of the five-, ten- and fifteen-minute periods the phenol coefficient 
is calculated according to the revised Hygienic Laboratory method. A 
phenol control is used with the Staphylococcus Test in the same way 
as with the Hygienic Laboratory method. 

The culture media used in the Staphylococcus phenol coefficient 
test is the same as that recommended in the Hygienic Laboratory Test 
except that the reaction is adjusted to 7.0 pH. Other details of the 
Staphylococcus Test as carried out by us are the same as those de- 
scribed in the Hygienic Laboratory method. 


The Test 


_ The cultures used in making the tests have been Bacillus typhosus, 
Hopkins strain, and Staphylococcus aureus No. 73 isolated in our 
laboratory in 1918. The stock typhoid culture has been carried on 


t 
i 
: 
é 
4 
‘ 
R3 
4 
i 








106 Results From Testing of Germicidal Agents 1 Reg. Pigs 


beef extract agar, and the staphylococcus culture on veal agar tubes. 
They have been transferred monthly and held in the icebox. 

Three days before a test is made, the cultures are transferred 
from stock agar tubes to beef. extract broth. Daily transplants on 
bouillon are made for at least three days previous to a test. A twenty- 
four-hour broth culture is used for the test. 


Culture Medium 


Beef Extract (Liebig’s) 3 gms. 
Peptone os | 
Sodium chloride (C. P.) 5..™ 
Water distilled 1000 cc. 


Boil to dissolve. 

Make up to original volume with distilled water. 
Adjust reaction to 7.0 pH. 

Filter through paper. 

Tube 10 cc. to each tube. 

Autoclave at 15 pounds for 30 minutes. 


Phenol 


A 5 per cent. stock phenol solution is made from pure phenol 
crystals, as given in the Hygienic Laboratory method. This is stored 
in pyrex glass bottles in the dark. A fresh solution is made from 
this stock every time a test is made. 


Apparatus 


Clean glassware, and accurately standardized pipettes are used. 
Loops are made of standard size, 4 mm. in diameter. 


Dilutions 


Dilutions of phenol from 5 per cent. stock and from the germi- 
cide to be tested are made fresh the day of the test. All dilutions 
are made with sterile distilled water. 


Addition of Culture to Dilutions of Germicide 


One-tenth cubic centimeter of the bouillon culture is added to 
five cubic centimeters of each of the dilutions of the germicide to be 
tested, including the phenol dilutions. The amount of culture is added 
with a I cc. pipette graduated in one-hundredths. It is thoroughly 


mixed by gentle agitation. 
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A standard loopful of the mixture of the culture and germicide 
is transplanted to the 10 cc. bouillon tubes at intervals of one, five, ten 
and fifteen minutes in the Staphylococcus Test and at five, seven 
and one-half, ten, twelve and one-half, and fifteen-minute intervals 
in the Typhoid Test. 


Temperature 


The mixture of culture and dilutions of germicide to be tested 
are held at 20 degrees C. during the test. 


Reading 


The inoculated media tubes are incubated for forty-eight hours 
at 37 degrees C.; at the end of this time readings are made. 


Determination of Coefficient 


The phenol coefficient as determined by the revised Hygienic 
Laboratory method is the arithmetic mean of the sum of three ratios, 
expressed decimally. The ratios are the denominator of the highest 
dilution of the germicide in whose subculture tube no growth occurs, 
divided by the corresponding figure for phenol, for the five-, ten- and 
fifteen-minute intervals respectively. This method of calculation has 
been used in both our Typhoid and Staphylococcus Tests. 


TABLE I 
Example: 
TypHorp PHENOL COEFFICIENT TEST 


ae Time of Exposure in Minutes 
Sample Dilution F 7; = 124, 5 








Phenol 1-80 — 
I-90 — 

I-100 + 
.* 


I-1t0 


++i 1 
+1 1 | 
eiti 
104 


429d 1-500 —- 
1-550 + 
1-600 -+ 
1-650 + 
1-700 + 
1-750 +~ 


+444] | 
++I 1 | 
+4111 | 
+1111 


o +4 


700 __ 5-55 + 6.0 + 7. 


500 , 600 | 700 _ — 6.18. 
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STAPHYLOCOCCUS PHENOL COEFFICIENT TEST. 


Time of Exposure in Minutes 
5 10 15 





Sample Dilution 





Phenol 1-80 
I-90 
I-100 
I-IIO 


++1 | 
ii] 


429d 1-500 
1-550 
1-600 
1-650 
1-700 
1-750 
500 , 600 , 700 _ 
go i go vn - 
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Table I shows an example of a test made on a sample of silver 
compound. Tests were made with cultures of Bacillus typhosus and 
Staphylococcus aureus. Dilutions of phenol and the germicidal solu- 
tion are shown, as well as the killing power of each. A dash repre- 
sents that the culture has been killed at the time and dilution indicated, 
while a plus sign denotes that the culture was not killed. 

It will be noted from the above table that the highest dilutions 
of phenol that killed the typhoid culture in five, ten and fifteen min- 
utes were I-90, I-100 and 1-100 respectively. The highest dilutions 
that killed the staphylococcus culture in the same periods were I-90, 
I-90, and 1-100. It is noted that the germicidal solution 429d killed 
the two cultures in exactly the same dilutions in the same time. There- 
fore, in calculating the phenol coefficient in the typhoid test we have 

$00 , S00 , 700 _ $55 FEOF 70 _ 51g 
go 100 © 100 3 
and the phenol coefficient in the staphylococcus test is 


500 600 re 5.55 + 6.66 + 7.0 _ 6.40. 


go ' go ' 100 — 3 
The slightly higher phenol coefficient in the staphylococcus test is due 
to the failure of the phenol to kill the staphylococcus culture in the 
1-100 dilution in ten minutes, while the typhoid culture was killed at 
this dilution in ten minutes. All the other results in the two tests 
were exactly the same, for the same dilutions and time exposure. 
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Results of Tests 


We give below the results of a few of our tests, most of which 
have been repeated a number of times. When more than one test 
was made on the same product, they were made on different weighed 
samples, and on different days. In many instances two or three 
months elapsed between the time of retesting the samples. Most of 
these products were tested as they came to us from the Research Lab- 
oratory under a laboratory number, and in most cases without any in- 
dication of even their approximate strengths. 

It is our routine procedure in testing germicidal products to 
weigh out two samples if the product is a powder, or measure out 
with volumetric pipette two samples if the product is a liquid. One 
of the samples is used in making the test with the typhoid culture, and 
the other with the staphylococcus culture. When the tests are re- 
peated, new weighings or measurements are made from the original 
product. In this way, we have a check on the weighing or measuring 
as well as on the test. 

In order to reduce to a minimum the personal element in conduct- 


ing the tests, one person weighs out the samples, another performs ‘ 


the test, and a third person reads the results and calculates the co- 
efficient. 

In Table II the first column represents the laboratory number of 
the product, the second column represents the phenol coefficient with 
typhoid culture and the third column represents the phenol coefficient 
with staphylococcus culture. The two coefficients with typhoid and 
staphylococcus, in the columns opposite each other, were usually done 
on the same day. The different coefficients under the same product 
show the results of a number of different tests that have been made 
on these products at different times. The numbers in the table that 
are enclosed in brackets show phenol coefficients that are either too 
high or too low as demonstrated by the other tests on the same 
product. 





TABLE II 
PHENOL COEFFICIENTS OF VARIOUS PRODUCTS 
Sample No. Typhoid Culture Staphylococcus Culture 
379¢ 4.1! 4.25 
4.11 4.25 


4.11 4.25 
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Sample No. Typhoid Culture Staphylococcus Culture 
547a 2.40 2.48 
2.48 2.48 
2.48 2.48 
g6b 2.03 2.11 
(1.74) 2.11 
2.11 2.11 
84if 3.07 3.18 
3.07 (2.81) 
3.07 3.18 
3.07 3.18 
321g 4.11 4.25 
4.11 4.25 
— 4.25 
— 4.25 
4.11 4.25 
4.11 4.25 
429d 6.18 6.40 
6.18 6.40 
6.18 6.40 
687a 4.11 4.25 
4.11 4.25 
(4-44) 4.25 
4.11 (3.92) 
4.11 4.25 
4.11 4.25 
228b 4.11 4.25 
4.11 4.25 
4.11 (3.92) 
875¢ 3:77 3.92 
3:77 3-92 
go2 34-74 35-99 
34-74 35-99 
987 29.55 30.66 
29.55 30.66 
29.55 30.66 
29.55 30.66 
Discussion 


The cultures of both Bacillus typhosus and Staphylococcus 
aureus which we have used in the tests have been kept in the regular 
way with our other stock cultures. They have been transplanted 
monthly, incubated for twenty-four hours and stored in the refrigera- 
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tor. It is of particular interest to note that during a period of eight 
years these cultures have not changed in their resistance to phenol. In 
comparing the protocols of tests that have been done over a period of 
several years, we were impressed by the uniformity with which 
phenol has killed these two cultures both in dilution and time ex- 
posure. The results as shown in Table I are practically the same as 
regards the killing power of phenol, as are shown in all of our tests. 

In analyzing the results of a large number of tests that have been 
made by us, we have also been impressed by the close agreement ob- 
tained when various products have been tested with two different 
types of organisms. We wish to emphasize the accuracy with which 
the Hygienic Laboratory method may be carried out in testing vari- 
ous types of germicidal agents, and also the close agreement in the 
phenol coefficients obtained, when using two types of organisms, 
namely, Bacillus typhosus and Staphylococcus aureus. 

It is our routine practice in testing a product for germicidal activ- 
ity to make a test with each of the two cultures on the same day. The 
test is usually repeated a day or two later. In most of the tests there 
is a very close agreement iii the coefficients from the two cultures. 
If there is any appreciable discrepancy in the results of the two tests, 
the test is repeated; this usually shows which of the previous re- 
sults is correct. 

The results of a few of the tests are given in Table II to show 
the close agreement in the two tests and also to show that the same 
results are obtained when tests are repeated a number of times. 


Summary 


More than one thousand samples of various germicidal agents 
have been tested in our laboratories for germicidal activity. The Hy- 
gienic Laboratory method of determining the phenol coefficient using 
Bacillus typhosus, controlled by the same method using Staphylococ- 
cus aureus has been used. 

The results of a number of tests are given showing the consistent 
results obtained when germicidal agents are tested with two organ- 
isms belonging to different groups. 
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THE CALCIUM SALT OF PARA-IODOGUAIACOL AND 
PARA-IODOGUAIACOLCARBONATE 


By Frederick R. Greenbaum, D. Sc., Philadelphia, Pa. 


UAIACOL as well as iodine plays an important role in the 

chemotherapy of tuberculosis. Italo Simon? had used para- 
iodoguaiacol for his experiments on tuberculous dogs, guinea pigs 
and rabbits. Calcium salts, also however, play a very important role 
in the treatment of tuberculosis and it was therefore thought advis- 
able to prepare the calcium salt of para-iodoguaiacol which hereto- 
fore has not been described. 


(a) Preparation of Para-Iodoguaiacol 


The preparation of para-iodoguaiacol was carried out according 
to directions given by E. Tassilo and J. Leroide.* 

Guaiacol was acetylated and the obtained acetylation product was 
fractionated. The fraction 235°-240° C. is the acetylguaiacol. This 
acetylguaiacol was dissolved in carbon tetrachloride, heated on a 
water bath and iodine and mercuric oxide added gradually. The 
mixture was shaken and kept on the water bath for nine hours, then 
filtered off and the filtrate shaken with sodium bisulphite to remove 
the free iodine. It was then washed with water, dried with anhy- 
drous sodium sulphate and then the carbon tetrachloride evaporated 
on a water bath. The solidified residue was then dissolved in hot 
ethylalcohol from which iodoacetylguaiacol crystallized. This was 
filtered, dissolved in sodium hydroxide and precipitated with hydro- 
chloric acid. It was next redissolved in Na(OH) and precipitated 
with hydrochloric acid, washed with water and then dissolved in 
hot alcohol and para-iodoguaiacol crystallized in needles. 


OH 
The analysis for CgH3s—OCHs gave for iodine 51.0 per cent. and 
I 


calculated 50.8 per cent. of iodine. Melting point 88 degrees C., in- 
soluble in cold and hot water, readily soluble in alcohol, ether, chloro- 
form, carbon tetrachloride, acetone, benzene and carbon bisulphide, 
etc., also soluble in alkalies. 
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(b) Preparation of the Calcium Salt of Guaiacol 


For the preparation of the calcium salt of guaiacol as well as 
of the para-iodoguaiacol, the general method for the preparation of 
calcium salts of phenols given by Niederhausen* was used. 

A mixture of 62 grams of guaiacol dissolved in 50 cc. of ether 
and 12 grams of calciumhydrate suspended in 100 cc. of water was 
boiled on a reflux condenser for several hours and then poured into 
an evaporating dish and evaporated to dryness. The residue was 
boiled with hot methylalcohol, filtered, washed with methyl- 
alcohol and then ether until the ether was colorless. The analysis 

O—Ca—O 


for CoH, CgH4 gave 14.7 per cent. for calcium and 


OCH; OCHs3 
the calculated amount would be 14.0 per cent. 

The so obtained calcium guaiacol is a white powder which is 
insoluble in cold or hot water, alcohol or ether. Acids decompose 
it into free guaiacol and the calcium salt of the corresponding acid. 
It still retains the guaiacol odor, offering, however, the advantage 
that it can be given in the form of tablets. 


(c) Preparation of the Calcium Salt of Para-Iodoguaiacol 


The same method was used for para-iodoguaiacol. A mixture 
‘ of 10 grams of iodoguaiacol dissolved in ether and 1.48 grams of 
calciumhydrate suspended in 50 cc. of water were heated on a warm 
bath with a reflux condenser for several hours. After standing over- 
night, the ether was distilled off and the entire mixture poured into 
an evaporating dish and evaporated to dryness. The residue was 
boiled several times with ethylalcohol, filtered, washed with cold 
water and finally extracted with ethylalcohol and ether which freed 
it from unchanged iodoguaiacol. 


OCH; CH3;0 
The analysis for CgH;—I I~-CgHg gave for iodine 
O—Ca—O 


45.2 per cent. and for calcium 9.6 per cent. Calculated for iodine 47.2 
per cent. and for calcium 7.4 per cent. This shows that the obtained 
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powder represents a mixture of 96 per cent. of the calcium salt of 
para-iodoguaiacol and 4 per cent. of calcium hydrate. In spite of re- 
peated extraction with hot ethylalcohol or ether, no pure calcium 
iodoguaiacol could be obtained. It is a grayish-pinkish powder, insol- 
uble in cold or hot water or in organic solvents. Acids decompose it 
on heating, liberating iodoguaiacol from the calcium salt. The insolu- 
bility of calcium iodoguaiacol, of course, makes it impossible to use it 
for intravenous or intramuscular medication and it can only be used 
by mouth. This undoubtedly is a disadvantage, but the low toxicity 
of this compound will permit it to be used in large quantities. The 
maximum tolerated dose of calciumiodoguaiacol is 700 milligrams of 
pure iodine per kilogram of body weight in rabbits. 

The elimination of iodine after oral administration of para-iodo- 
guaiacol and its calcium salt were investigated on rabbits and results 
published elsewhere.* It was found that para-iodoguaiacol passes 
through the animal body rapidly and completely and at the end of 
the first day the urine contains almost go per cent. of the iodine taken 
in. The compound does not seem to undergo any change in the 
animal organism, as the iodine is eliminated in un-ionized form 
The calcium salt, however, is excreted more slowly and incompletely. 
After twenty-four hours the urine contains only 60.6 per cent. in- 
stead of go per cent. found in the case of the other compound. It 
is also interesting to note that in calciumiodoguaiacol, the calcium 
begins to be excreted only after most of the iodine has already found 
its way into the urine. The slower elimination of the calcium com- 
pound probably indicated the formation of a new substance which 
is difficult to get into solution and is slowly excreted. 


OCH; CH;0 
Guaiacol carbonate CgH,4 CgH, is of therapeutic 


O—CO—O 

importance as it is odorless and can be given much more easily than 
guaiacol. It is dispensed under the name of “Duotal.” Using the 
same method of preparation which is used for “Duotal” for para- 
iodoguaiacol, iodoguaiacolcarbonate or “Iodo Duotal” was obtained. 

Twenty grams of para-iodoguaiacol were dissolved in 3.2 gms. 
of sodiumhydroxide and 250 grams of H2O and then phosgene was 
introduced. A white precipitate was obtained which was filtered 
off, recrystallized from methylalcohol and then washed with water 
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and methylalcohol. The so obtained white substance melts at 167 
degrees C, is insoluble in cold and hot water, slightly soluble in cold 
ethyl or methylalcohol, easily soluble in hot ethyl or methyl- 
alcohol and soluble in ether, chloroform or acetone. The analysis of 
this compound gave 48.8 per cent. of iodine, while calculated 


OCH; CH3;0 
for CgH3—I I—CgHsz iodine requires 48.25 per cent., so 
\ i 
O—CO—O 


that the compound is undoubtedly iodoguaiacol carbonate or “Iodo 
Duotal.” 
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PoLLtopas A REMARKABLE New Grass. (/ndustrial Gas, Dec., 
1927, p. 24.)—Pollopas is the invention of Dr. Fritz Pollak and Dr. 
Kurt Ripper, and its peculiar interest lies in the fact that while in- 
distinguishable from glass in appearance, it is a synthetic organic 
compound formed from urea and formaldyehyde. 

The outstanding characteristics of Pollopas are its perfect trans- 
parency, the peculiar brilliancy of its polished surface, and its unusual 
strength. When it breaks it does not splinter. Its specific gravity is 
1.44 or about one-half that of glass. Its refractive index varies within 
the limits for flint glass, namely, between 1.54 and 1.9. It is there- 
fore hoped “by the inventors that great lenses for telescopes may be 
cast from Pollopas to replace the very costly lenses of flint glass. In 
its dispersion properties Pollopas stands close to rock crystal and it 
is therefore eminently adapted for the formation of optical images. 
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Pollopas is, however, slighty softer than calespar (2.95 as com- 
pared with 3). Its mechanical properties are excellent. It is read- 
ily turned, drilled, milled, filed, cut, and polished. 

The new glass is highly elastic, conducts heat somewhat better 
than crown glass, does not melt on heating, but chars at about 200 
deg. C. It has the especially valuable property of being continuously 
highly transparent to ultraviolet light, which does not pass through 
ordinary glass, and it has the added advantage of being brilliantly 
colored by the direct dyes used on cotton. 


SYNTHESIS OF METHANE From Water Gas (Jour. Ind. and 
Eng. Chemistry, Jan., 1928, p. 10)—This paper presents the results of 
a study of the conversion of mixtures of COy, CO, and Hoe, to CH, 
and other products at temperatures of 280-370 degrees C. while at 
atmospheric pressure and in presence of a nickel catalyst. The results 
are in general agreement with other investigators in showing the for- 
mation of large proportions of methane from gases containing CO, 
He, COg, and H2O within fairly wide limits of composition. 

The decomposition of CO according to the equation 

2CO = C+ COs 
appeared to a small degree at 300-370 degrees C., but was somewhat 
erratic in quantity. It is suggested that the decomposition may be 
autocatalytic since the decomposition appeared to be less with new 
catalysts. 

The path of the reaction as between the three equations usually 
written 


CO + 3H2 = CH, + H2O (1) 
COz + 4He = 2H, + 2H20 (2) 
2CO + 2He = CH, + COz (3) 


depends upon a number of conditions. Reaction (2) appears to be 
uncomplicated. The question as to whether (1) or (3) dominates is 
largely a function of the water vapor present. Water vapor represses 
(1) to a market extent. If conditions are arranged so that the water 
vapor is removed at intervals during the conversion reaction (1) pre- 
dominates. 

The equilibrium constants obtained from this experimental work 
and compared with those calculated from published data on the reac- 
tions. 


CO + H:O = COzg + He 
. + 2H2 = CH, 
2CO = C+ COs 
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The most probable values calculated in this way for log K of the com- 
bined reactions vary from 19.4 to 22.24 at 350 degrees C. The highest 
value we have obtained experimentally is 19.6 and the experimental 
results are in general below the theoretical. 


METALLIC PorsontnGc (Ind. and Eng. Chemistry |News Edi- 
tion], Jan. 20, 1928, p. 6) ——-H. Wolff has recently called attention to a 
unique type of lead poisoning. He reports that his little daughter was 
threatened with poisoning because her bedstead was painted with a 
pigment containing lead. It is pointed out from another quarter, in 
the Farben-Zeitung, that in 1910 the death of a two-year-old girl oc- 
curred from the same cause. The child was sleeping in a bedstead 
which the father, who was the bookkeeper in a paint factory, had him- 
self painted with a white-lead paint. At that time there was agitation 
to prohibit the painting of children’s beds with pigments containing 
lead. Public sentiment is now demanding that the attention of law- 
makers be directed to the present widespread use of cadmium for 
coating metals in place of nickel. Cadmium is more poisonous than 
zinc ; hence its use for eating, drinking and cooking utensils is dubious 
and should be subjected to the same limitations as zinc in the new 
lead-zinc law. 


MoTHPROOFING Fasrics AND Furs (Jour. Ind. and Eng. Chem- 
istry, Oct., 1927, p. 1175)—lIIlustrated technical article of five pages 
with table. The authors have recently completed a comprehensive in- 
vestigation of possible moth-repelling chemicals, in which the discov- 
ery was made that the cinchona alkaloids, as well as their derivatives, 
are particularly effective moth repellents. The fact that they can be 
prepared to be soluble in a wide variety of appropriate vehicles makes 
it possible to use some one or more of these substances under almost 
any condition encountered in the production and use of materials sus- 
ceptible to moth attack. 

A process in which one of the cinchona alkaloids is employed has 
been in successful commercial use for more than a year in the dry- 
cleaning industry. 

A consideration of the procedures that have been proposed by 
others and a description of a new process. 
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MEDICAL AND PHARMACEUTICAL 
NOTES 





CoLLomaAL Mercury OINTMENT—P. Broady and C. B. Jordan 
(Journal of the American Pharmaceutical Association, Vol. X'VI, No. 
5, P- 425) state that the method of making mercury ointment given 
below is easier than the U.S. P. method. It is stated that the oint- 
ment is of greater therapeutic value, as the metallic mercury is in a 
much finer state of subdivision than is obtainable by trituration. The 
materials required are: 


I NED bcc be siccenensseees ees 40 grams 
Somes Herentte (Stick)... 6c cccveccees 40 grams 
DE cece sued okweninns sexes 2.5 grams 
Formaldehyde solution (40 per cent.)....... 20 grams 
SD SUIT hsv 3640s sneeneesessvens 25 grams 
Petrolatum (white) q. s., ad.......sseceess 100 =6grams 


The gelatin and sodium hydroxide are dissolved in 200 cc. of dis- 
tilled water. After cooling, the formaldehyde solution is added. To 
this mixture add slowly (with continual stirring) a hot solution made 
by dissolving the mercuric chloride in 200 cc. of water with the aid of 
heat. The mixing operation must be performed with care. The pre- 
cipitate is allowed to settle and the supernatant liquid decanted off. 
Wash (by decantation) with two successive portions of 200 cc. of 
water. Filter and transfer precipitate whilst still moist to a mortar 
and incorporate with the woolfat. Next add enough petrolatum to 
make up to 100 grams and mix thoroughly. It is important not to let 
the precipitate dry on the filter. From various experiments it is con- 
cluded that the presence of a strong base is necessary to insure imme- 
diate and complete reduction of the mercury salt to metallic mercury 
in a colloidal state. The proportion of mercury can be varied at will 
up to 60 per cent. 


TREATMENT FOR DANDRUFF AND FALLING Hair—If the hair is 
dry, a favorite prescription is the following: 


Gm. or cc 
er 0/3 Gr. v. 
Resorcinol monoacetate, N. N. R......... 
eee ee aa 6/0 5 iss 
Spirit of formic acid, N. F.............. 20|0 3V 


Compound spirit of myrcia, N. F....... ad 120|0 5 iv 
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This should be rubbed into the scaip once a day, the fingers being 
covered with rubber cots to prevent irritation of the tips. The hair 
should be brushed vigorously with a bristle brush at least once a day. 
Massage other than these methods is not usually necessary, but may 
be used with discretion. If the hair is greasy, the oil may he omitted. 
Most patients will object to brushing for fear of greater loss of hair ; 
but it should be explained to them that stimulation of young hair is 
obtained without loss except of hair already dead. If the condition 
does not yield to these measures, ointments of sulphur from 5 to 20 
per cent., salicylic acid from 2 to 5 per cent., resorcinol monoacetate 
from 5 to 10 per cent., and oil of cade from 5 to 15 per cent. may be 
used daily. 

If the hair is thin, ultraviolet rays in irritative dosage are of bene- 
fit, the irritation (which calls for a larger dose) being repeated as 
soon as the scalp has finished the exfoliation caused by the previous 
application. 

Whatever measures are necessary, they should be persisted in 
until the loss of hair is reduced to the normal amount. Then milder 
applications may be sufficient to hold the gain. The scalp should not 
be neglected, however, no matter how successful the treatment may 
be, and the patient should be warned that it may be necessary at any 
time to return to active treatment because of a recurrence. The comb- 
ings should be counted about once a month, those less than 2 inches 
in length being separated. If the whole number is excessive, espe- 
cially if the percentage of short hairs exceeds one-eighth of the total 
number, active treatment is needed. Of course, allowance must be 
made for hair that is cut short. In this case the roots of the fallen 
hairs should be examined. If many of them have long root swellings 
in place of the round knobs seen on healthy hair, the fall is excessive. 
When an immense number of hairs are lost each day, it may be suffi- 
cient to compare the size of the bunch or of combings.—(Jour. Amer. 
Med. Assoc.) 


Scientists Finp Cause oF Loss or ApPeTiTE—Parents with 
offspring that have to be forced to eat will be glad to know that 
scientists are on the trail of the reasons back of lack of appetite. 

Prof. J. C. Drummond, well-known vitamin specialist, and Dr. 
S. K. Kon of University College, London, have found that there 
is a close relationship between the amount of vitamin B in the diet 
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and the total amount of food taken. Pigeons fed a diet adequate 


in all respects except that it lacked vitamin B gradually lost all appe- 


tite for the meals presented to them. Another group of pigeons kept 
under observation as controls, fed as much food as they wanted along 
with an ample ration of vitamin B, grew healthily and retained nor- 
mal appetite. A third group, fed only the amount of food that the 
first group actually ate plus a plentiful supply of the vitamin in ques- 
tion, showed loss of weight due to slight starvation. 

From their results, Prof. Drummond and Dr. Kon concluded 
that the loss of weight that is always associated with lack of vitamin 
B is simply caused by partial starvation; the pigeons lose their appe- 
tites and refuse to eat the deficient food, and hence lose weight. 

Since vitamin B occurs in only minute quantities in different 
foods its presence becomes of increasing importance. Consequently 
an elaborate study of this question has been taken in hand at the 
Chemical Department of St. Thomas’s Hospital Medical School, 
London, by Dr. R. H. A. Plimmer and his colleagues. They tested 
a number of cereals by feeding them to pigeons for a long period. 
They found that none of the cereals examined contained such a rich 
amount of vitamin B as dried yeast. Wheat, barley and rye con- 
tained more vitamin B than maize or oats. These investigators, like 
Prof. Drummond and Dr. Kon, found that young animals need 
more vitamin B than adults and that the first important symptom is 
loss of appetite, which leads to loss of weight.—Science Service. 


Fat-SOLUBLE VITAMINS A AND D IN Cop-LIver O1L_s—A series 
of samples of oils were examined for the content of the antirachitic 
vitamin D to see whether any parallelism existed between the amounts 
of A and D respectively contained in any one oil. Unless a prohibi- 
tive number of animals are used only a small degree of accuracy can 
be obtained by biological methods. Nevertheless, results leave no 
doubt that the content of vitamin A in cod-liver oil bears no necessary 
relationship to that of D. A is less stable than D, and therefore more 
likely to be adversely affected by methods of preparation and storage 
which involve heat and oxidation. The medicinal value of this oil 
depends more on its antirachitic property than upon its vitamin A con- 
tent, as the latter is readily and more conveniently obtainable from 
foodstuffs. If, as the experiments indicate, there is no relationship 
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between the amount of the two vitamins in the oil, the U.S. P. assay 
for vitamin A alone is open to criticism.—J. L. L. Clare and K. M. 
Soames (Lancet, 1928, 5477, 150, through Pharm. Jour.) 


TREATMENT OF BurNS BY TANNIC Acip—Seeger relates his 
experience in the treatment of burns with tannic acid according to 
Davidson’s method. The dressing is soaked with a 2.5 per cent. 
aqueous solution of tannic acid, although solutions as dilute as 0.75 
per cent. and as concentrated as 5.0 per cent. have been used in some 
cases described. It is essential that the tannic acid solution be made 
up fresh just before use, because it deteriorates on standing with the 
formation of the far less astringent gallic acid. For household use, 
it is easy to remember that four teaspoonfuls of dry tannic acid pow- 
der to one glass of water makes approximately a 2.5 per cent. solution. 
(Wis. Med. Jour. 27; 1-50 (Jan.) 1928, through J. A. M. A.) 


THERAPEUTIC VALUE OF FLORIDA GRAPEFRUIT (Manufacturers 
Record, Nov. 10, 1927, p. 72)—Dr. Emile Roy, “a thoroughly ethical 
physician, formerly of Tulsa, Okla.,” adds the article, “makes the con- 
vincing statement that every case of diabetes and glycosuria where no 
degeneration of the pancreas has taken place, or no cerebral pressure 
from the brain growth exists, will become sugar free in a few days 
under the usual anti-diabetic diet and six grapefruit daily, grown in 
proper soil conditions on the hills.” 

Several specific cases of remarkable interest are cited in the arti- 
cle, which concludes : 

“We do not claim that this treatment will act as promptly as 
insulin in cases of threatened coma from greatly excess sugar, because 
it cannot be given hypodermically ; but, after the grapefruit treatment 
is well started, it has proved to us almost beyond doubt that no such 
condition will arise unless invited by the patient.” 





" 122 News Items and Personal Notes 





{ Am. pa Pharm. 


February, 1928 


NEWS ITEMS AND PERSONAL NOTES 





SPANISH EDITION OF THE UNITED STATES PHARMACOPGIA— 
To the Editor: It will doubtless be of interest to the medical and 
pharmaceutical public to know that the Spanish Edition of the 
United States Pharmacopeeia, Tenth Revision (Farmacopea de los 
Estados Unidos de America, decima revision decenal) has recently 
been published by the Board of Trustees of the United States Phar- 
macopeeial Convention and is obtained from the agent, The Interna- 
tional Trade Papers, Incorporated, 2 West Forty-fifth Street, New 
York City, N. Y. The price is $6. 

The translation has been made by a committee from the Uni- 
versity of Havana, Havana, Cuba, with the co-operation of Dr. Jose 
Guillermo Diaz, who prepared and translated the U. S. P. VIII and 
the U. S. P. IX into Spanish. The translating committee consisted 
of Dr. G. Garcia Morales, chairman; Dr. Mesa de Ponce, secretary ; 
Dr. Sarah Bustillo and Dr. Rosa T. Lagomasino. 

The United States Pharmacopceia has been adopted as the offi- 
cial Pharmacopeeia for the Republic of Cuba and is extensively used 
throughout Central and South America. 


OFFICERS-ELECT OF AMERICAN PHARMACEUTICAL ASSOCIATION 
—The Board of Canvassers of the American Pharmaceutical Associa- 
tion composed of Henry J. Dusterberg, Otto Kistner and J. T. Lloyd, 
all of Cincinnati, Ohio, has announced as the result of the mail bal- 
lot for officers of the association, the election of the following: 


President, David F. Jones, Watertown, S. Dak. 

First Vice-President, A. W. Pauley, St. Louis, Mo. 

Second Vice-President, W. H. Zeigler, Charleston, S. Car. 
Members of the Council (for three years )—H. C. Christen- 

sen, Chicago, IIl.; H. A. B. Dunning, Baltimore, Md.; S. L. 

Hilton, Washington, D. C. 


These officers will be installed at the 1928 meeting of the asso- 
ciation. 
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The Thirty-third Chemists’ Exhibition, organised by the “Brit- 
ish & Colonial Pharmacist” will be held in the Holland Park Hall, 
London, W., from May 7-11th, 1928. All members of the drug 
and chemical trades who are in England during the week will re- 
ceive a cordial welcome on presentation of their professional or busi- 
ness cards. The 1927 Exposition was much the largest and most 
important yet held, the attendance exceeded all previous records, 
and the prospects for the coming event promise an even greater suc- 
cess. 


GARDEN OF HERBS AND FLowers—Through the efforts of Dr. 
Fred B. Kilmer, a “garden of herbs and flowers” is being planned on 
the new St. Peter’s Hospital grounds in New Brunswick, N. J. The 
garden will be a replica of an ancient monastery garden, where monks 
and nuns tilled sweet-smelling herbs and fragile flowers to be used for 
ornamenting sanctuary altars, and for making of drugs and medicines. 

It has been estimated that one hundred varieties of plants that 
were grown in the old gardens of monasteries can be cultivated in this 
garden at St. Peter’s. Some have been selected from a list of plants 
that were in a Benedictine garden in the eleventh century. Many of 
the herbs and medicinal plants Dr. Kilmer will transplant from his 
own medicinal gardens. 

St. Peter’s garden, with its borders of hedges, grass-covered 
walks, vine-clad pergola, fountain and bird baths, and rockery trailed 
with vines and creeping plants, will breathe of the days of the Middle 
Ages. It will serve as a place for both recreation and instruction. 


ANTI-RHEUMATIC FEVER SERUM Now AvaILaBLE—Living up 
to their reputation of the “Pioneer Biological Laboratories,” the H. K. 
Mulford Company announces a new achievement in being THE First 
TO Propuce ANTI-RHEUMATIC FEVER SERUM. 

It is prepared after the method of Dr. J. C. Small, of the Phila- 
delphia General Hospital, who isolated an organism in the throats of 
rheumatic fever patients, naming it the streptococcus cardioarthritidis. 

S. C. A. has been adopted as a short and convenient name for the 
products prepared from this organism, which are S. C. A. Serum, for 
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the treatment of chorea (St. Vitus Dance) and Acute rheumatic fever, 
and S. C. A. Soluble Antigen for use to supplement the serum treat- 


ment. 
Both products are licensed and approved by the Anti-Rheumatic 


Fever Committee of Philadelphia. 
For full particulars write to H. K. Mulford Company, Philadel- 


phia, Pa. 





